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L

B4 (BT 22 FIEHEE 233 5) F 13 5£F SHOBREICE DX, ADREE

EREIBENDRNEPHALNTHLI LD L LTEEFBRKENTED 2WE
HEAE) L ST 7 = (CAS No.77-92-9) 122\ T, OECD DOFFf
EE 5 VTR SRR AT AMm 2 525 L 72,

7 T UBRIT, BRSEDFICRARICEEN, BREIME L THLESEER SN T
WHIENSH, NTEFEEME LTERLTWS, £, ARERHOHRmE &
LTHEANTHEREINTND

BRI S D VIEERAS R SN2 7 = U BRIL, 7 = U BERICE W TRE S .
PR, ELOMLSFITITFEAERPEEESND EEZ LN TS

Lo T, 8icEE SN 7 = VU BRIE, BMENICEE LRV EB X b,
Btz U CEAERES R OEEHRIIM B RO 7 = a2 N2 mFENCERT 5 2
ElFE Vb D EE X T,

BRI B W T, 7 U BICITAERICE - TRHERE L 5B EEMEIT 2
U & LTz

A ESE, BEFEEL RS A rﬁ%_owfi&ﬁ ELR U 7= i R VRS
AMEITA BT, EFERAEFEERBRICB W T, BIHE~ORER CMEF T A
HILR o T,

7 UT, v MABEELEKORLTINYE, SESE 0B CoMFRAERICE
WTC, ZEMICETAIREOMBEIIFRED LN TRV, SLIL7 o rBREEhR
DEFEOREEIZBIT AHELTRD LA TR,

UbDzZ b, 7o, BAEEL KOS & L CaFHEHRI N
BIRDIZBWT, BRICEE LZOELEAZERTAZ LICEY NDEELEZLS B
ZNDIRNZ ERALNTH D EE 2T,



I. FHMEREMAEESRRUGARAZMYOME
1. A&
i AERS ((REHEAER)
FREHANINY) (BB D 538 55y & DAL D B ZhEk 5 D Ffife)

2. BYESD—RE
s . 7 B
#4, : Citric acid

3. tZF4

IUPAC : 2-hydroxypropane-1,2,3-tricarboxylic acid

CAS : No.77-92-9 (R 2)
4. 7FH

CsHsO7 (R 2)
5. 2FE

192.12 (ZH 2)
6. BER

HOOC COOH

HO COOH (08 2)

7. EREBMRUERKRT

7 T URT, WEEREES S VITEE E L CHEHTICAL FE L, MEEOEEK
DEHSTHD (B 3),

ENTIX, BHERRE L TERINTEY ., a2 dicREERAEO RS
LT, J2VBAINVY UL, T UBET NI U AL WSS = UERE O T
HaEnTnwsg (BiE4), b MHEESE L UL, BRESCEREEIEICR T D BT
R, 7Y R—=y20tEZ BICROEER E LTERAISRL TS (B]R5), fd
BRI E LT, 7oV BRO(LEME LT, 7 = U Eagk, a7 © VRS
F MU T AREEHRIMICIEE SN TS, LR & LTiX, FHER
e L THERAPRBOLNATEY, TOFEALEIIED LN TELT, FHE L
LCHADEBIZASERINTNS, (B]F6, 7)

B, WBAMNIBWTYH, SRS SUIRSRIRIMME L CTER SR TWS (&
& 8-10),

7T BRI, BMICEE T OREFICETOIRS T 07U A MIE OB ANIZPE
WV, BanfEEYE (BBFD 22 FEYEAREE 233 5) R 13 R STHOBEICESX, TA
DREFEZELRIBENORNERHELNTHLI LD L L TEAEFBRENED



L8 CHg4MmE) ] L LTEHEMIZED LTS (BR1), 4R, 7>
BRICOWTRMEZEEARE (PR 15 FIEHS 48 75) 5 24 515 2THOBEILHE
S, BEAFBRENORMZEFBRICEMEFRZETMOETF N RS,

I Z2HICRHIMEOBME
AFEMETIZ. OECD OFIEZZHAWT, 7 T U BOREMITR 55 R 2%
B L7z, MEESEEIRIBIMRIC R LT,

1. WRUR - 534 - KA - BE
JxUBRIT ot FeXvBo—fET, 7 URREFRICEEG L, AROFEH
DOFHHE L L TADEATER SN TR, =R F—REFTIB N THLORYAR
FEZFRIZLTWD (B3, 7).,

(1) ARERERER (S b, RIX - 270 - HEitt)
7w b (SD, HE4TC/EE) 12, UCHEH 7 = 2 1.39 mg (25 nCi) /kg KE%
SEHIRE O & 57 2 R NENRERER S EhE Sz (B3R 11),
® IR
AR COMAFREHIERE L, B85 15 DRICKREE LS 720 | IR =
IZOWTIL, %5 24 BRI £ TI3H 5 BRRT. 24 BERILIRRII8 3.5 H TH - 7=,
@ »f
FIRERICBNT, &5 15 0B OBFHEREIE KR LELS. KW T/HMETH
. ZOMDOIREIZOWTCIRIMFREL T CThHoTe, £, &4 — N7 V47
77 4 OFEFR, BEHEREIZOWT, &5 15 2%ICE. /M. BESOHELE
TELWEE., ik VB CLEEE. MM, FTRE. D, ik O C I3
ETHY ., &5 24 FEEZ TR, BIEEXOVNMEIZOT TR S,
@ ittt
FRBRIZEBNT, R, BEROMERH~OHeEIL, &5 8 % TIXZn i
4.0%, 0% X83.6% TV . &5 120 FEEH%E TITHI 90% 03 MR I HEHE <L,
120 FERAZ O SR, FER UK ~ORBEIERIL 96.4% ThHh 7= (B 11),

(2) AWNEIREEER (S v k. HEiH)
T b (MERE, SRR OSBRI = Bt e ek s (HARA
1 HY720 OV ERE 37.78 mgkg) L7=H46. 24 BERILINIZ 0.1~2.8%7 %
HFIZ, 4.1~11.8% 2N RHICHE S v, 780 DIF & A B3R HIZ CO2 & L THE
iR Wi
TR OFDFT R L AT AR ) T LAEIZOWT, FRb
DENEEZ LLER G L7223, HOBEWIC L ATEEREITLA LN -72 (BR3)

2. EicEMHHEER
7 T UBROBIGEERBROGRZR 1ITR LT,

o



#x1 7O BEEERBRER
RATE B AR5 HE fEE | B
in |18 )7 22K B | Salmonella 500, 1,000 pg/plate (£S9)
vitro |58 (Ames & | typhimurium " %R
E&) TA97, TA98, et 12, 13
TA100, TA104
S. typhimurium |~ 5 mg/plate (£S9)
TA92, TA94, S
TA98, TA100. (=33 12 “‘13
TA1535. X
TA1537
A1 1t 22 SR 28 B | Escherichia coli | 3%#H~EA b S
A BR B 12
B & T 22 SR % | Saccharomyces |>3.5 g/kg (£S9) o
HE B cerevisiae (ENY eyis Ei
RIEAN ) 12
Saccharomyces | &R *S9) o M
cerevisiae a 12
ek BRER| T v A =— X/ |~1mg/mL S
B I A & — fifi B3R [ (24 J2 UF 48 BRRALER, -S9) & 1; 13
#if@ (CHL) )
bk EAEMm U >[50, 100, 200 pg/mL -
3ER (24 J O 48 FefH]ALEE, -S9) Bt | g
NN t hRMIMm Y >[50, 100, 200, 3,000 pg/mL P
/XER (48 AL, -S9) Bt | T
DNA fEERE |t MR MM U >[50, 100, 200 png/mL (1 B4 .
(= A v b7/ ., -S9) Bt ﬁg‘
v tA)
EMEEGEREE |SD 7 v (I, | EEEEHE O &5
in 10 P/ 500, 3,500 mg/kg (AE
vivo (15 1, 4, 8 1% 5IA) wy | BH
5 H 5RO %5 - 12, 13
1.2, 12.0, 120 mg/kg (KE/R
(Bt 51, 4, T BB D)
Lt R R FHR|SDT v M, 5 | HEEESRE O &S
B VTR, BEEMRA [1.2, 12.0, 120, 500, 3,500
mg/kg (AE
(#e5 6, 24, 48 BRf%ICEHE
A el B B ok ZH
5 H ] il 1 #2 5- - 12, 13

1.2, 12.0. 120 mg/kg {AE/H
(ke 5 6 BEREIZICE B
BLEL)

+89 : RAIEMERAAER OIAFE T
a: 3,000 pg/mL TiE, MIAEMEDTZ ORI TE 2o 72




7 T UBED in vitro DBIREMEREBR O RIL, BIREARELERAR, ELTFEALR
B, Ty A =— A LA X—fifikfMia (CHL) % Hv7-Yeta ik Ra B e
Thoten, /MEERBR, DNA HERR (=2 XAy M7 v&A) KW FREMY >3
BRAE AW R ERERBRIIGHE TH o7, L LN D, in vivo IZBIF HEME
ek K VB EEFEHXBRONWTNORROBETH- T2 b, BREEER
KT, 7 T UBBITITARIC L o THERE L 72 2 BRFMEIT RV L HIBT LT,

3. SMEEHHER
7 = UBROBMEEERBREREZR 2 (TR LT

2 rxURRoaEREERRER &R 121

BT MR 5 LDso £
(mg/kg AE/H)

<A i3 ey 5,400 ZHa 12
N ey 3,000 2R 12

7 vk B w&n 5,000 ZHa 12
THH | =6,730 2R 12
N | 12,000 2R 12

U A ¥ RH & 7,000 S 12

a: /Bt R

4. BAMEMEHER
(1) s HREREEHHRER (v b VT UE. RHEIBEOERS)
T v b GRHEARH, MRS 10 0T/E) (o7 = F4 5 BEARERR 0S5 (2,000
~16,000 mg/kg RE/H) THRBAZEML., ¥ERBROREEIL NOEL %
4,000 mg/kg (RE/H L HEr L T\ 53, (B 12)

(2) 150 BEIEAMHEHHR (DU X, YT UBF )DL, BEEERE)
7YX (15 PL/BE) I27.7% 27 =V MU UL (5% 7 = BEIZFEY) % 150
H MR 5-(1,500 mg/kg (AE/H) T 2R EM i, AER~OEEEIIL L
Nipinot-, YERBROWMEE CTIE NOAEL % 1,500 mg/kg (KE/H &K LT
WwWn, (R 12)

1R BR O JF B 1923~1992 4EEFICHE S TR Y, 2001 OECD SIDS &k (B 12) 23l
FEER LTz, AFEERRT -2 095, RORGIC L2 B EmH L,

2 EMRBRT— 205 5, JFHI NOAEL X% NOEL Z#:22 U155 Bt Ml S -k 2 iodk L
7o 72k, ZREE S IIHEHBMEZEOFMESRS AT TH Y | AHEMFHAES Tl NOAEL % %
ELRNo T,

3 NOEL H|lr OBl (8000 mg/kg (KHE /H LA ECTHA LN HMHEE) I3 AATH -7,



(3) 120 HEESMSEHR (1 X, VT VB, BEERS)
A X (3 PL/EE) (27 = % 120 HRIREEEE (1,380 mg/kg (AE/H) 15
HREBONEHSI., ER~OEEEBIIALONR >, BEABROREETIE
NOAEL % 1,400 mg/kg {AEH/H L ¥ L T\ 5, (3 12)

5. EHEERUESAMERER
BT RN AERBROE RIS, 7o UBICEPAMEEF T 5B &7 <,
BNATaE—4F—{ERAbLWEEZ LN,

(1) 2EMEUSEHRER (Sy b VT UE., EEEES)
7w b GREEARBA, M 20 VL/EE) (27 = ERe 2 ERNIEEEE (1,200 XX
2,000mg/kg AE/H) THARBROPEM SN, HAERGH CIIAEERNEN D
TR T L7ey, EERE - BRI GICRERT 2 BHEEEIIA LN o Tz,
WA OHEETIE NOAEL % 1,200 mg/kg (AE/H MWL T\ 5, (BHR
12)

(2) 2 FEMESAERER (Sy b, VT VB, EERE)
7 v b (K 20 PT/E) (2HcR 5% (2,000 mg/kg (RE/HIZHEY) OV = Fx
2 FEMREEHRG T2 BAEM SN, WThofgEs, HfkcsnTh, BRA
PEIZA Lotz (B 12)

(3) ZEBRERNAMRER (Sy b, VIVBF MDA, RERS)

7 v b (Fischer344 54, 6 i##n, ) 12, T 0.05% BBN5% 4 i k& 5-
%, 1.7%0 7 = o) N U A (740 mg/kg RE/HICAEY) %, 13 HERIRAR#E
95 TR N ARBRNEM S i, BOBAT ERARIZEIT S DNA £RkO
HM (EFETEEDOFEIE) KON AMEEERIZIA LR »T2, (B 12, 14)

(4) ZERERNAMEER (S b VI UE, BHEEORE) <SEFEHS
FENAEE GEA) 25 L7727 v b CREAEA. BE 80 IT/EF) (2. 7
T % 1 B 3[E 45 HAFGREIRE D x5 (470 mg/kg RE/E]) 3 2 #ER S FE i <
NTe, 7= U BRGRECRTREZAS 3 FER A O AL T2 2380 & 2272 FE 08 AARENE T I3 2
biviehnolz, (R 12)

6. LIEFRESMHER
(1) 2 HRFIEHER (S b, VT VB REERE) <BFEH >
7w b (HERE, SRR OVEECRRT) 12 90 @MU . 7 = % 1.2% 0k
IRE CIRER G OB M S L7z, BIHRE, MBI ~D B K OREFH

tHMRBR T — 209 b AR FE i S 7o B U LT,
5 N-butyl-N- (4-hydroxybuty)nitrosamine
CEBROFEMN RSN TNRNZ EbEEEEE Lo,

10



BACIZH N, DT MRESOEEL LN Tes ] OBEFER)E
LEmWEHREINTND, (B 12)

(2) sk (YO VI UE, RBERE) <SFEHN>
~ U A (W, SREAOVCEA) ([CERT, EET, £ O% bk L T 5% D
FREHIRE T/ = e 2 BRI G- (7,500 mg/kg RE/HFEY) & 2 5B FEh S
. ERBR RSO £ TOEFITREBIIADNR -1z, (B 12)

(3) £EssER (Sy b VT UBE. RERE) <SFEH >
7 v b Ol SRR OTLEARR) (CRECHT, REEH, D% bk LT 5% 7
T UBRAIREER S (2,600 mg/kg (AEH/HARY) 3 5RABRANEN S v, BEIERE~D
HBIIA LN 0T, (B 12)

(4) £HEEUHR (Sy b VIVBRUIIVES M) DL, BERE) <3
FEM >
7 v b (M) SRR OVCECRE) (ZZ2RCRT 29 762l & AF. 1.2%
7 =Bk (600 mg/kg RE/HICAHY) KUN0.1% 7 =BT b U U LA ZRERS
THORBRNE S 1L, BIERICEEBIIA LN o7, (B 12)

(5) £EEMHE (IVARUS Y b, VI U, RBEERE) <SEEH >
~UAKRNT v b (MR, RFELOVCECRE) 17 = U EE% 5% fEHEER X 5
THRBDEREII, vV ZADOBEBHEDORTILALNRoT2b DD, E LT
VT AZBWTC, REEMEORD . AFHMOENHES. DT NIIEERA LN
7. MEMFEICEB VT, ERE, BLE COATFRICERBIIA DN -T2,
(2R 12)

(6) RESMHHRER (THX, VT U, BHEOKRSE)
~ A (CD-1 %, M 19~24 JU/#t) IR 6 H22H 15 HE T, 7 =%
BRI OG- (0, 2.41, 11.2, 52.0 XX 241 mg/kg (KE/H) ¥ 5Bk EhE
i, WEICERT2EEIIALNT, EHBEETA NIRRT, (B 12,
15)

(7)) RESHRR (Sv b VIO, BHEORS)
7 v b (Wistar %, M 19 ~24 JW/#%) (2R 6 B2 H 15 HE T, 7 = %
BRI DS (2.95, 13.7. 63.6 XN 295 mg/kg (KE/H) T 53BN EE S,
BEIZERT 22 B30T, BHFREITANR)NoT, (R 12, 15)

THBROFMIA RSN TN RN ENEBEEE L LT,

11



(8) REZMHER W\LAXF—, VI U, BHEOKSE)
INEKAL— (F— )7 M 19~24 TU/RE) IR 6 H2DH 10 HE T, 7
VA REIE OIS (0. 2.72. 12.6. 58.7 Xi¥ 272 mglke (KE/H) T+ 5 HER A
g S, WEICERTAEEBIIALONT, BHFEEIIALNRN -T2, (B
12, 15)

(9) RAEZFMHER (VUX, VI UE. BHEROKRE)

WX (XoF LTy N, MEI~14J0/EE) 2R 6 HvD 18 HE T, 7
TR AR O G (4.25, 19.75, 91.7 XX 425 mg/kg (AE/H) J 53BN
Ehg S, HEICERTL2REBIXALNT., BAHEHEIIANRPoT2, (R
12, 15)

7. ERZBITAHR

bk (&tE) 287 = Fe 25 g (417 mg/ kg (AEICFEY) ZHEERLZ & Z
A, WG OGER ICEERNRRR L oo L OMEND D, AW 2R % 21
TAHEHMTE N BBRAT 7 47) 14 NIV VB~ TR T ATNT T A
P BRH ) T AERIT T U SR A ERE (7 =B8R 4,700 mg (24
L) THRETIE. B ~OHLNREEIALNR T,
BREADBENREEL LTIV VLR VT Y 7 A (&K
15 g/H) ##VRLIRALEZEZA, 7BV U LAOEFRAIZRAL TW
HBETIBNFTAN, 708U LOKELZRALTWSEE 81 AH 22 A
2, BEOBBESE (TH, MILARER, xR, BEWE) NAHALNN, FLW
BIWERIZA Do Tz,

fegre b (B, 104) 70T R U A6 g % 10%KER:E LT 4
HREBE LR, PO EEREONT U RCEERL LI, RIZT ALV
2720, FRU v AHEE DI, ~ 7% U AR U U AHEEDORED A B
776

—RIZ, 7= UBITR T L— MEITTH D . BRENOOERICEY . &8
DORINE L ORI T T 2R H D L SN TW5D, X5, RARREHZED
B2 LT 7 = UER OB REBRUL, O A NVEDHK KR OEREEZ 35 2
FTLEINTWDE, £z, 7o UBRIEX, 1< B2 T -HEEOHEICH LR
Brbz-tHEINTND, (B 12)

12



. EFRH#EIE 0TS
1. JECFA IZH I+ 55T
JECFA (X, 1973 0% 17 BI&AIZBWT, BRIFRMYE L TO7 = U BE D

U ARHE L, J BN TN T VBV A T BTN
AR T URT = MED T —T ADL R LTS, 7 UERIT R
DELOERK ST THDHT-D, MM E L TERT S Z 212250 T, Bfan
5OEEE L OHESCEEEERBRT — 2 I8 E L, ADL I E Lane
eI, £72. 2014 FOHEFMICEBWTEH, BREN®E LT U BEO
ADI Z#Et L, ADIIZERE LW EFEM L T\ 5, (B 16)

2. FERNIZH I+ B EEE

SCF X, 1990 %, 7/ =V, /= B~ R T LRI = W1 7 LITD
WCEMBIMY & L CRHMliZ1T, ADI 28R E L722\\ & Lz, EFSA IE, 2006 4,
I UM, VDU TRV AR N B ) T AN E O REVEFE A
EfELLC, 7V~ 2v U LB ) U AORESEFMZTo72, 7= I
J T UBREEOTBREY THY . 7 UBIEITEL OBSTICHEEL, KHNT
FREE L TCEREFRETDHZ LG, B2 EOBREIT WV EfERwmATT TN,

(ZHR 8)

EFSA %, 2015 £, pH F#ABHKIL L CFHEFIEHASNDBED 7 = U BRIZH
WTEEMEZFN L. 15,000 mg/kg fAEHREEFH 5% U8 5,000 mg/L DIRKE 513,
RREY L NHEFE IR L TELTHL L LT 5, (B9

EFSA ® FAF ZE<13, 20204, B e Lo s =B 27 VDO HF
a7V, 7 T VBT AT L OMLENNAKSBEED TN TR LREMCET S
NAHWDTHY ., ANFRRELREERBRT — 405 A~DOFERPEIIMR IR
WZ D, ADI OREIIARE L Lz, (B 17)

3. OECD [ZH I+ 5 Ef

OECD %, 2001 ££0 %5 11 [H SIAM 1B\ T, L OEMEREBREE L O M2
B 28 RAICESN Ty VB2 5 L2 FE R, BadmhE. BOAMROVETES
EEEEALRZVWERE L, Ty MR TARERESEHERBRICET S
NOAEL I% 1,200 mg/kg {R8E/H, AFEFEMED NOAEL IX 2,500 mg/kg {AFE/H &
BE LT,

JZUBOE hAOBIEEITIERNE AL LA D, ROMKER. RFICx 27
TR, 72 VBOFELSEFEERE LTRVBVWEEENLETH D & #®
HELTWE, (R 12)

4. KREIZH T LT

FDA (%, 7 = @i%, AR E VMY & LT GRAS (—#kizie L
BirEND) ELTWb, (R 10)

13



5. A—X S Y TIZHEIT S
NICNAS |%, 7 = BEA—A N7 U7 BEFEWERE IMAP 7’2 77 LIZ
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ADI Acceptable Daily Intake : & — HERE
ECHA The European Chemicals Agency : FKIN{L29'E T
EFSA European Food Safety Authority : BN A& /22 2% R
FAF The Panel on Food Additives and Flavourings : &N
K OFEHCEET %31 (EFSA)
FDA Food and Drug Administration : K [E £ 5 E 3 5T
GRAS Generally Recognized as Safe : —fIZZ &L A2 I D
IMAP Inventory Multi-tiered Assessment and Prioritisation: ZZ/HEE
T8 D 2 B A A - 18 Sl B2
JECFA Joint FAO/WHO Expert Committee on Food Additives :
FAO/WHO &R & iy B x5 =%
LDso 50% lethal dose : (35 E st &
NICNAS National Industrial Chemicals Notification and Assessment
Scheme : ZPN[EZF T 0 JE B A
NOAEL No-Observed-Adverse-Effect Level : &&=
NOEL No-Observed-Effect Level : #/EH &
OECD Organisation for Economic Co-operation and Development :
TR W) ) BR T A
SCF Scientific Committee on Food: &M %FEEE
SIAM SIDS Initial Assessment Meeting : SIDS #J#FE %
(OECD)
SIDS Screening Information Data Set : A7 J —= 7 {FHRT — 4

v~ b (OECD)
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