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-5 L2 S VBT VESZYLDBREMYOIEEICET 2 5NYHSBEE
()

1. MB%
-TWB S UEETUEZDL
#4 - Monoammonium L-Glutamate
CAS &5 : 139883-82-2

el

2. #EX. HFXRUST

ST

H,NOOC COOH

s b Hzo
H NH,

3

3
N

182.18

i 2

3. A%

4. BERUVENETOHERAKR

LA LA S VBT VESY LK. BROBKE®RE., BERERFL LTLECERKEAE
HETHERSATLLSERE AT H Do

RETIE. —RIcREEBHLNIYE (GRASHE) THY . BESERARE (GMP) 1))
1L e, BRERRIC FHLBHESEOFEANBHLENTLS,

BrsES (EU) Tk, L-FILE I UBRUTO7 EZV LI, TF')’?L\L; HY
S L. AL LBRTIZT T RO ILEIZONT, BRBFEAES (SOF) MNMHERT
25 CHEEAT2ES TADIAHBELAL (not specified) | LEHMBShTEY. HEK
¥ ERECMER. TOR—REBRICHI0g/keDEERNTERMNEDLON TS,

FAO/WHO & FI2RENMEMRLE (JECFA) TlE. F1ERE (1971F) RUEIT

&3 (19734) 1Z2B8LT. L-FILE S VBRUEDT VEZDLE. T hUDLE

AUy LESRIZHLS Y LEORSETAETL. FE—BERE (AD) %0~
120mg/kethB/BH & L3400, B31EEE (19878F) ZBWT. ChboL-FL3 2y
MEICTS RO AELEHTHEEZTV. BRPIZHLALHHFET SEICMA. B

*FERESRERRELLEL, L. BERSREICHL. EREMEERTADICLELRELULISS
(. EEBRBEEMTABSTANGLE



AN E LTHENICDEGEZERATIRY  BRICEEZRIZTTI LGV EL.,
ADIZ T4EE L%ALy (not specified) 1 &EFEL TLV3,

HARETIE. LLILE I VEBRUZTOF FYDLE. h)DOLE, ALY LERY
(R TRLODLENBRICERANYME LTHESATEY., WL O LIBFREERE
ZEIB/EINTELT. AKRHELTESCEBRIZERSIATWS,

5. BRidnYeE LTOEDMN

ArkERFIE LTARSATWAS L-JILE S U M) DL ERBRIZ. L-F LA 3
VBT UEZOLIX, SEFKREET LS. FLEGOEELEKKSTHD Z EHHE
EhTWad D, £ LLTLAI VBT UESYALR. SEHROIEMERLEEHE
BooehD D, FRUDLEESELRVREBE, BIEE. KOBEEEHNILE-EED
MIBSAEITHRAREELTEREEAOND,

L-T N B VBT UEZHLOBRAOILFARNER 1ITRT D, @ikl T
RASNTWAITNEAZIVBH ) DLERERNICRAHOREICAWNSZENTES,

#z 1
Application and Typical Use Levels(%)*
APPLICATION MONOAMMON | UM MONOPOTASS | UM
GLUTAMATE GLUTAMATE
DEHYDRATED SOUPS AND GRAVIES 5.84-1.78 6.51-8. 68
CANNED MEAT, SAUSAGE AND FISH 0.10-0.19 0.11-0. 22
SOUPS AND GRAVIES 0.12-0.18 0.13-0.20
F 1 SH (PRESERVED) 0.17-0.22 0.18-0.25
SOUSAGE 0. 26-0. 32 0.29-0. 36
PREPARED MEALS 0.08-0. 14 0.09-0. 15
TOMATO SOUCE AND KETCHUP 0.17-0. 22 0.18-0.25
MAYONNAISE 0. 36-0. 42 0.40-0. 47
SNACK FOODS (MIX IN SALT) 9.4-10.3 10.5-11.5
SOY SAUCE 0.07-0.13 0.08-0.14
CRAB, PRAWN AND SHELLF I SH (PRESERVED) 0.07-0.13 0.08-0. 14

* Actual use levels may vary depending on desired finished food taste profile.

1) HEAPE, BRSPS 30, pp. 820-836, 1909
2) BROFWR), TLNAZIUBT7oE-OLEORREME, 2006£ 12 A5 HiFY HER

3) Low Sodium Flavor Enhancers, Ajinomoto Food Ingredients LLC
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6. BREREZEBRICHITAIHMBRIZONT

RREEREZ (TR ISEXEFE LB E) FULXE1HE I BEOHEITETE, I
18F 5 8 22 AHITEEFHEARERE 0522006 BIZLYBLREEELHTERER
Df-L-FNEI VBT UEZOLICRIBREBEZEFMEICOVTIE. FHI19FE11 A
20 BRUFR20E1 B 15 BICRRE S FANDEMRETSDOBREREZ . LTOET
MiERAFER 20 E 3 B 13 BT THEAMEIAhTILNS,

i

ch
o5
1"

L-Z NI VBT R LARENM E L CEIICER SN LI5S, £
RNWEEZLI, ADI #BETALEILRWEEELE,

EE. FHBRROFERIZOVTIE, UTOEBYTHD,

KMEED b DOKNBEICET ARBIT RV, LI ¥ I VBTV E= Y AT,
BERPTEGIZIL-INVEZI VBB ETRINEZ G, B2@EALEFATESE
HROWERE L-INVZ I VB, FURTEREME L TO -7 VZ I VB, HDHWMT L-
TNEIVEEFT N U LEDOEELR—OBEBRERTRNENS ¢ Z2 b5,

LFoT, L-FNEI VBTV EZ T LIDONT, BHENSHRBEESIZLTL
LB O TIZRWVWA, BRICOBETHEADBED LN TWE L-7VF I VEBERROE
DOEBEORBRAEL AV THREMICETET A 2 LITaREL BB LT,

L-TNWE I VBT VRS ADIED, L-TNE I UBEOF OEBEOLR SRR R E
I L7 R. BOAK., AEBEEERUVERBHEF I RWEE Z NS, 7.
REHESEERB TR, TEMIIBE2E LS E3BBROEHEEIRD LN EE
z bz,

B, OBEIZBWT, L-INVZIVEE, RANTOLE FAAY) UvLE, R/ X%
VULEROET N U ARIZOWTIE, BESEMSE LTOERARBRBRRHD ., hE
TIEZEMICE L TEROBBEITER I Ty, JECFA Tk, oM ERURT
VEZDLBIZOWT, TADI ZEBELRV) LEHMEL TW5,
2B, MREEIIOVWTIE, vV ARV y FOFERICERBED L-7 45 I VEET
Ny LzRETLHE, PIRHERR, HFICEKRTHICEESS| SRS Z EnEb
NTWBER, YLD MOBMMBEOHEIRTIIMEBEIN T WY, ZDd, L-7
NEI VBT UESULBRME L TETICERINSRVICBWT, IS THR
BEMNEIDEIEZICS W EHBT L,

F7-. JECFA S TIHMEINTWA L-Z L4 I VEEF R U 7 AL CRS* D EEMIZ ST
i, BARELBERIIROONRNE SN TEY, AFES L LCIRY L LT,

* (RS, Chinese Restaurant Syndrome (EHIBIEEREE)



7.

—BHEREO#HF
LREOERLTEREESDFEB/RICLIEUTOERY THS.

(1) bARENZERIT A5

[HRTEBEXTWAERENY) (EK 13 FRHRMMASR) ICLDE. B
NHEREND L-ZVE I VEBEO— ALY OFEHO—BEREIX. MILELPLOD
e LTOEBRDSETHA LEL b, 1998 FE2 6 1999 EOREIZBWTL-7 )V
ZIBEELT1,198 mg TH 3B,

FHBNTHET 5 & . 2000 EOBEIICBWVT 1-6 RIELLRICBIT A2MIERARD L-
INEIVEEE L TOELHBREIT 924 mg. 7-14 3% TiX 1, 342 mg. 15-19 R TiX 1, 770
mg. 20-64 3% TIiX 1,900 mg. 65mRLLETIX 1,640 mg L ME TV 3,

—7. Tk 16 EEEAFHRFEFRICLINVE, ERBHORRRAITEAEELZEICE
HEh3L-7VE IVBEAD— ALY OFEHO—BERER, L- 742 I U BE LT
# 1,290 mg LHEEESND, 2B, TOIMLUERT M) T LAETHD,

2B, T 16 FEREE - XERECBI X V0 HEOEH—BERET70.8¢ (1
~6 B% :46.5 g) ZEIZ, B FB—HATERTI2BEHFZ L EHKORT I/ BE
DB 2098 L-TNVEZ I UEEEENTEY, ¥72F0ORINEIT 40%L SN TWDHZ &
mh, BERZURIEOLETHRT I/ BERIEBRELEGE. BFHEF I ED0
DL-FNVEIVEBORNEITING g (1~6:84 g LEEIND,

(2) X(EICBITHEE

KEIZEIT D NAS/NRC GRAS MVHFBEIZL D L. L-I V¥ I VEERORR~DERIT
1960 226 1970 EDORIZHEML., 1970 E0REHAEIX 14 b (A—H—REEDOHTE
). ERRAELLEREE (EHE) . A—78. HERXA—7120.42%Th-o7= (I

LEMA—I—REITES),

HKENTHIT B NAS/NRC B SIS ERFAE (1989 ) 2L b . BRRFEMDED 2
— D —NEDREIZE S L-INF I VBT =T ADORER~D 1975 £, 1982 £,
1987 EDERFEAEIT, 24 TRV K (10.9 b)), 61 FHRY F (27.7 h ), 66.6 FR
VR (29.9 F) EREESNTWE, —FH, L-FVFZ I VBT N U AOREEA~D 1975
1982 & 1987 FEDE/MMERAEIL. 25,500 TR F (11,600 hr), 28,400 TR
K (12,900 h>). 18,600 FR K (8,440 b)) Thot=,

F7-.FDAD 1996 EDWEIZC LD & KEIIBIT B L-FAFI VBT M) v AD—H
EHBEREIL0.2~0.5 g L EhTW53,

F 7=, FDA DELHEZ T /- FASEB 13, 1978 AT, HRDILNBEITBEEERD
BRIZEMULTIVW LI TED L IREESET —F —DBR+NTHHI b, B
LT, LNV EZIVBROUEOEERIINLOERIZN LTIEREMLTWRNWEE 2
bhbdE L., FDAIZEHE LT,



(3) EUIZIIT 25

L-I NG VBT VESY LRED LAY I VBRI, 1990 EIL/ =T e LT
[ADI ZHFFEL 2V L ENTWA I enb, EUMBEENRLER L - &Ny
DEBEHFAEICRBV T, EEREEEOEEERIBEVLREINA TN D,

7235, 1992 F£ D FASEBREEICL 2 L. EU BT 2ERIIBIT D L-FNVFZ I VEET
Y& AD—BIEEEIT 350 ng #EBIRVEDBREND B,

8. FREEIZIDONT

L-FIWNE S VBT UESOLETESEEERSE 10 £ICESCHFMMELTEET A
CIFELZZAL, EFEL.BERENEE 1 HOREICEDE. ROLEBYHRBEES
EHDHENEHTHD, '

FdiE it

ERELEAS. JIOFARUEUIZ S AFHEHR. KEIZELTMPOL L THEAT 5
CLEEh, HBOBREEARESATIENI L, E DABEIZSWTEIER
ANBHHN TN SERDENNTHIL-T LS I VBEUEOE (F FUDLE. A Y
G, TURLYLE) . BROERARESFRIATINEDI EEBER, &
AREFRE LAV ELTHILNALTHS, |

EEL. ZOBRMEARTTANET 2HREBLLTRELSNIBERILLS
DEFTHTENAHETHY . TOSEHFEERSIAMT 5L,

DRSS
RARBERNR I DEBYBRET LI ENELRTH D, GRERMIFI 2. JECFA R
BELORMERIFANRIDESY )






(BUAE 1)
LINVEIVEET VEZT A

Monocammonium L-Glutamate

H,NOOC COOH
« H,0
H NH,
CsH12N204-H:z0 SF&E 182.18
Monoammonium monohydrogen (2.5)-2-aminopentanedioate monohydrate (139883-82-2]
=1 B AKRPEBRWRE L-L0, LIV E IVET E=Y A (CHieN204 - H20)

99.0% U EE &1,

% AR, E~AAORGXIIBEOKSEDOHRTH D,

emstE: (1) AROKER (1-200) MREET 5, BICL- 24 ¥ L VBT MY U A0.5g%2 KIS
AL TI00mlE L2 e Bk 45, RERUCHBEEZTNERILITOEY, 174
J— S EREREER 1 DAERARE LTEB o~ M T T 4 —% 1T, BRBE
DEEAER Y D H10emOE SI2 FR LEBREEZ 0D, REL, FiZ80°T T304 MMz
4%, =k NI v ERQ—-500%HEITEE L, SOCTIOAMMALTREASE, BRI
FTTEETDLE, RENLLERZARY M, JBIEILBEREADAT Y b EARKD
RAEMNEZE LW, =771, EBHRICE, BEkL LTEB o~ N 774 —BY YT E
110°CTIBMERE LI b0 E2ERT 2,

(2 ARE, TrE-ULAEORIGEET 5,

GERER (1) HRERE  (a) © =+25.4~+26.4° (10g, #EE (1—6), 100ml, FLERAPIRE)

(2) #tE pH6.0~7.0 (1.0g, 7K20ml)

(3) 8 Pb LT20ug/gtd T (5.0g, 1K)

(4) v%E As203k LT2.5ug/gllF (0.80g, HFlik, #%{EB)

(B5) ol FrhaARUEE ARR0.50gH EREICEYD, AIKEMNLTIOOnIE L, RELT5,
BlCL- 22 I VB ) mA050gR U R Y Ry VR V2. 5megh BY, KIZENLT
TREIC100mlE L, HBiE 45, RERUHBREZ TN EN2u1TOEY, 175/ —N
SR/ EEERR (2:1:1) *EHBAKL LTEB u~< b7 74 —2{TV, RRBED
%ﬁﬁﬁﬁiD%H%m@%éﬁiﬁbt&%ﬁﬁ%%b,@%L,EKHN%T%%%M?E
LTHAEA R, MoRMBASIC, REERKET M) U ASmIOAS750mlD v —I—&
CEOEBIRE AND, —DLx, BBREONTA@E E—H—ICAITALIICAND, £
I EEEROMI A BN THER T X2 RESE, BHEBERIISTZ L T200HEK
B2 EBHEEARYVEL, 05MRELLE, =%/ —LvEH-ICEEL, RET 5, 3
AU T A - FUTVREREEL, BRATTRET L&, FBBEOYR ) RAv
BUBICHIST A ARy NEEBICRD 6NA, BREHHIZE T Y PR BTG
FE 2Ry RERH SN, FEL, BERICE, BELLTEB e N T T — B
Y BHFAFIOCTIBHER L bORERT D,

SRR 0.5%LT (50T, 48%fA)
BENTESY 0.1%LLTF(800°C, 15%3)



T BB ARN0ISgEREEICEY, UTILTANRNSX JOERIELZER T,
0.1moVL1BE FELIK 1ml=9.109mg CsH12N204-H20

AE-HK
ok aLRUEE CsHINOs AL, BAORSEITHRMEHERT, IcBvidan,

SB AREPH/RLIELOIL, 2-t 0 -5- 0V R (CsHINO3) 97.0% L LE&ETe,

HREBR AREPRABRRALY PBAIEEFORED VU AMEFECLVBAIETDEE, B
3,400cm™!, 1,720cm™!, 1,655cm~!, 1,420cm™ 1% T)1,230cm ™10 £ LN DFFEIZRINEF
PRH B,

HEREE 1.5%LIT005C, 3FFH)

EEE KRPHEL, H02THEEICEY, EREEEFOINY —VEIZIVERT S,
0.05moVl/L #iE2 1ml1=12.91mg CsH7NOs

-10-




- (BlFE 2)
TNE I UEET R D ADBRBREREDORL

iz, JECFA##, FCCHE, EUDRRFNHRERUEMELFIMIAEE (LEE)
EBBIIEORBREREL.

CASEHFES JECFARUFCCTIiZ, CAS number#7558-63-6& LT\ 572, ZDEFI,
TNEI BT yEZT ADEKY (L-glutamic acid, ammonium salt(1:1)) (Zx$ 5%
EThD, TAEZIVETVE=T LADIAY (Lglutamic acid, ammonium salt,
hydrate(1:1:1)) O CAS® &% ik, 139883-822TH 5 T L b, FREETIIL,
139883-82-2%HH L 7=,

48 JECFATII99.0%L Lk (#E2mHE), FCCTIL, 98.5~101.5% (EEM#i%E), EUTII,
99.0~101.0% (EtM#HE) & LT3 (EUTIE, anhydrousbasis& se#i S LTV D28, #
FEESERIZ, LossondryingBREINTWAZ &b, ERVBEZERLTVELEEILN
%), JECFA, FCCRUEUTIY, 7V U AERUF MY U AEDORRIIT =0 ME LR
B EXNh T3 (JECFA99.0%LL E, FCC98.5~101.5%, EU 99.0~101.0%), €Z T,
AHBETHE, AFBCPRHESNTVAL NI IVEDY DLARDT M) U LAORREIZS
i, (R EPE@mBELT-bOIE, L-INAFI BT T2 A(CsHizN204-H20) 99.0%LL E%
Eir, ) LT,

g JECFARTUEUTIE, (BAEDIZFEAFIZBVOLRWESRUIRSERFR), FCCTII, TA
BOEBICHNS LS5 (freeflowing) BREHR. KICEET 28, —BOLRFHEE
WHERE. ] £ LTW3, AFZCR T 207y I VEEoHROER (E~BE0HERK
HRVTEEORIEOHET, BELENSHS,) 2EEL, E~ORAOREEXIIARDKE
SO ETHD, | & L, BIZDOWTiE, JECFA, FCC, EUDHEIZIBWT, &2V
b, ERLRRoT,

(1) JECFARUEUT, V& I UEEDOHZERE L LT, TLCEXIRAS TV Z &h
b, AERBRETYH, AEREBREERATAIZ L& Lz, 28, JECFADRERIETIL,
1gZ KIZEHM» L TI00mlE LTV AR, MERBROBRBRTLARIFTETHILI L
»h, REEREZHERRICESDYE, 0.5g& LT,

(2) JECFARUEUT, 7 2= 2EORBRBRBREAEN TV D 2L b, FRERT
b, FHERABRIERATIZLEL, AFEO—RARELZHFA L.

AR

-11-



(1) HeiERE JECFARUFCCRUEUTIE, Wihb, (a)? =+25.4~+26.4°(81E%
BE) LT3, JECFARUFCCH, BIEBKEL TI0WNV% DINEEEEREZHEL T
WA EUTIE, HIEXAE 2RREHERE LTEAL, BIEREIZ10%D2NERER L L,
200mmDEZFEEL T3, JECFARUFCCTII, BEORIXDBENRW L, HEE
(1-6) 1T 2NDEMBERTH D &b, FHRETIE M)} =+25.4~+26.4°(10g,
B (1—6), 100ml, EEMHBHE) ) & L,

(2) #tE JECFARUFCCRUEUTH, Wihdb, pH6.0~7.0:L T3, #Z T, £
BETYH, pH6.0~7.0& L7z,

(3) 88 JECFATIX, Monoammonium Glutamateidflavour enhanceriZ% %3 378
fi>flavour enhancer & [E#k, $RDOMREEZ lmgkgd LTV 323, FCCli5mg/kg,
EUl2mgkgs LTWB Z b, MBRELFEREL, AREETIX, EURKICH
VW, 2upglgbATE Lz,

(4) ¥ JECFARUFCCERUEUTIIHEEZRIT TVARNE, AFFIBWT, 71¥
IUEEIZ40pglg, AT IVEBIRERII25ug/gl LTS, AT, AEFOMOS
NF I UEBERICTHYY, As:0sé LT2.5ug/gbh L Lz,

(5) ¥mY Ky bR B JECFARUEUTRESNTHY, REBEL, JECFA Vol4iz
BREhTWBZ L2 b, JECFAILH, TLCHERRE L, BiEElL, JECFALLEE
WA L EEHRE 20060 DLy RUILARUVEBET RNV OL - TS5 b V) ORERRER
EBEII L, 2B, ERAECEHBA L — LI L, RAICEET A0, BEE,
HBEREMATIBELMA T, BFBOBIILIISCHY, BEIXI20CE L, £k,
JECFATCIIREHE TR T U U ASgiZHBBImIZ ML THEREF A 2 RAESE DN, KEEX
BT RO LB THY, BRIEERUVERIAOREEZEEL, REEBEZERT LI UL
5mliZIEBE2mlEMx 5 & & LT, ~

2B JECFA, FCCRUEUDHRBIMEIT0L%LL T THY, BESOC, E1RERR 48/

ELTWS, RFERTIX, EBROZEBMELZERAL, 05%LUTFT (507C, 48/) ) &L
7o

#4784y JECFA (Sulfated ash), FCC (Residue on Ignition) EUEU (Sulfated ash)
DOFBMEIX0.1%UTTH Y, Hfllg, BES00C, MEARERISNHE LTWVWD, FRIEE
T, EE2BEBREEZEAL, 10.1%LLT(800°C, 154)) & Li-,

R JECFA, FCCRUEUT, 0.1molVLi@ERERELAVLIEKFEEICZ L 5 EEH

ESNTWSILnb, REBRTYH, AEREZRATIZLLL, ARFEOHMDT

T BOEEEI Mo, 728, JECFATIE, 0.1N-BEFEMKIKIMI=9.106mg L-7 /L&
SUEBET U E=ULELTWAR, FCCTIE, 9.109mgé LTRY, HFEMLLEXT,
FHEBRETIT, 0.1molV/L BERMIEIMI=9.109mg L-FNVF I VBT T=y s E LT,

JECFAE - I3FCCEIZRE SN, AFRR TIIERBLAN-EB

_12_



JECFAIZEBWT, BRRBE L TREINTWA5EEEIL, FCCRUEUTRESNT
BHT, BEEMHREVWEEZIOND 2D, AERETIE, BREMICRIBEBEIEAL2ZW
terlLE, |

FCCIZHRWT, MRABEL LTEREIN TV AFRARIZA Y MBIEEE, JECFA
BRUOBUTRHREENTELT, AFEOMDT I /JBETHLREINTWRWED, BALE
holz,

-13-
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(BIHE3)

L ONEIUET VE= A

FREE JECFA FCC EU
. 99.0% L E 99.0%LL E 98.5~101.5% 99.0~101.0%
S (FLiRwmE) (RLIRMIE) (B2 ) (R )
E~AEOESN|IARDIZEASIC|BEOHBIZKN|BARDITE A EI
ITHBDORERED|BVWORWEREN|D X 57k (freer [BVORWERNX
%XT&)% Giﬁa%fi*ﬁﬁf ﬂow1ng) M fiﬁ%fﬁf*ﬁk
(KRN xR
KIZESETD
B3, —HARBY A
IR,
e
o g EtE Bt
Fas 3 vl [(TLC:=>k FY [(TLC:=>k KV — (TLC)
) FEE)
S g Bt _ BE
VsfRiE RELSW KIZRSBET S — -
. [RELRZY BWMA pLk
FRAPEX AT b — 3 _
Mz RE +25.4~+26.4° +25.4~+26.4° +25.4~+26.4° +25.4~+26.4°
[tf]ﬁzjolﬁ}; (10w/v%, (10w/v%, (10wiv%, (10% soln.,
.D 24
. 1 BE(1—6)) oN-HCD 2N-HCD ON-HCD)
(ReARR ) (BB
pH6.0~7.0 pH6.0~7.0 pH6.0~7.0 pH6.0~7.0
pH (1.0g, & (1in 20) (1:20) (5% solution)
20ml) (Description) (FERREAER)
s 2.0pg/gll T Img/kgblF 5mglkgblF 2mg/kgbLF
As,O3& LT
bR 2.5ug/gblF B B -
et (TLC : X% (B2 (TLC: EHR 0.2%LLF

vo) KRyl z4+ayikh) | Hx+3 kb Y —
B VAT TUR | VLA TUTUR
SrEY D770

0.5%LLT (50°C,

0.5%LLTF (507C,

0.5%LLTF (50°C,

0.5%LLT (50C,

RIRBE 4F5RE) 4FER) ABERR) 4F5RS)

N 0.1%LLTF 0.1%LL T 0.1%LLF 0.1%LL T
BRED (800°C, 15%) |(800TC, 15%)  [(800°C, 15%)  |(800°C, 15%)
TEE FRBE FAmE T BRI AR

HREE 0.15¢
0.1mol/L @ =
BRI
1ml1=9.109mg L-
JIVE I BT

AEE 200mg
0.1IN B REER
Iml=9.106mg L-
INEIEET
F=7 A

HEE 250mg
0.1N B REER
1ml=9.109mg L-
TNEIVEBET
T A :
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(%)
ThETORE

Y1 8458228 E4HEBRENLAMEEEASETERELTIH
M OFIEEIZR DB LEREEFTMIC OV THEE

Y1 8458250 E144EEE2ZEES (KEFEHH)
¥19411HA208 5 1EIAESRELEELSTFNHEMARES
T2 041A15A 5 3ERLEEEELSTNYEMARES

Y2084 1A31H F224EE8RELERS (BE)
~Y20%2829H BERELEESIIBITAEERN»LOERIER

Frk2 0438138 £230HERELERAS (BE)
ARELEES L BLEREETMmA Em

Trk20%4H8118 EE . ﬁ&%ﬁ%%%ﬁc%ﬁiéﬁﬂ%%m%%ﬁ%

OK% - RAMEFRRASHESPHRITMPE S
[ZA] |

GH HBE EFEEREEIE

HF  H B RE RS

#HE BE | ESRERAHR L £ —

k| #E= 4t s KGR BRI
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=
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2008 £3 H 10 H RN EMRESEER L VEMELEEELFZER ~HE

2008 £ 3 A 13 H F30EEMEZLEES (HE)
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C I S

BROBRKEEA, AEARELSCHERSNIEMY L7y IVEBT e
A| (CAS E5 : 7558-63-6 (EAM)) 1275\ T, EEABRKBESZZHAVTAES
RS ME = L,

A LRI, LAV I VBT R v A O L-FLE I UERE
EEAWBRMEL LEb0LED, RERSEME, BoAE, EMRESE. BE
BEMHETH B,

L/AS S VBT VRS Y ALONT, RS BHERBHES LT L L8
72 LD TRV, BCbRETEAOBROLN TS L/AY I VBRUE
DHBORBAEAR S AV TRAKICEHET 5 2 & X THE & HlT L7,

L-ZNVE I VBET VB ADIEN, L-INAVE I VEBROEOBRBEORZEERR
AR (BIAK) 2@ L 72fR, RO, £HEBEFBERVEREEEZA IRV E
Zzbhbd, ¥fr, RERSEHABRTIY, Z2HIIBS2E LI 2HBEOF N
FEIBDOOLONRWVWEEZONT,

S, LANVEIVET U REMME L COETIIZER SN EA.

REMITHAENRENEEZ N, —ABRHASE (AD]) 2B ETALE TRV L
S L7,
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. FEXRREOHBE
1. A&

2. k28 (R 1~3)
M L INVEI BT =T A
34 : Monoammonium L-Glutamate
CAS &5 : 7558-63-6 (HEAKM)

3. #FX (2, 3)
CsleN'204 M Hzo

4. FFE (R 1~3)
182.18

5. BEX (R

H4NOOC COOH

/ o Hzo
H NH,

6. ERE (=K 1~6)

KIZE KT B2, AREEIZIIARE, 5%(w/iv)KER O pH 1% 6.0~7.0, E&
PHEREDORERE L IIHBREDERKT, BUVRIEERDH D, KERIZD EHROIZ
MEEER, ED 72 2 SRR EOHRYR H D,

K~DEREEIX, /K 100g (20°C) izxtL, 2.9¢g (pH1.5) | 6.6 ¢g (pH5.0) .
225¢g (pH8.0) THD, B, L-/NZ IV RAVULER, BRI D AE,
B~/ X7 LEOEMEX, 7K 100g (200C) 2k L, MEIZ 0.72g, 173 g, 30
g, 66g EINTW5D,

7. FHEBRFOER

L-ZVE I VBT =y AT, BROBEKREERA, BRERERE L L TKL
RRAGEEZETHEAESN THWAELRTFNMM TS 2,

OREIBOLTIE., BRIZ L7V Z I BT MU 7 A3 1948 Fio, L/ & 2
CEEM 1964 FIZELBTMME LTRES N, £0%, BEFHEICLY ., T h
U AR > TV EIOREOCRERBMYOEREZ RE LEMED T A% KW
ETH2BMT, 7 U AEOBRESBILT 5 A RIN TR, 1991 £ 1
RBIZIX LIV EZI VBN L LINEIVEBIN T ARPLIVE I B

4
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v SRV ANREESNL, AREEL L TUR<ARIEREINL TV S,
EASEE T, 2002FETHORE - ARHAKESARFHEENBSTOTA
HIF |25 . OFAO/WHOARIASTMMEMESE (JECFA) THENIZE
AMFEAERT L, —EOHBAATEZEERERINTEY ., o, OXKEERDT
EUEEZECHERABELBEODONTOW TEENIZLEENB W EEAONSE M
WIS TIE, BEENLOEFEF LI 2L, BEIZAT ZRET % F%
THHEERL TV,

TOHHITE, LIV B I VBT B U AIOWTIHMERERI N E L Eo
ZEME, BRBIMMBEESORMNERBETIICNELD . BREREREIZESD
X, AREEEESCAMMEREYENMEEKEINTZLDOTH D,

8. FMMEENHE

LZNEI VBT ey AOERABEERUESRBICOVTHRIT L ET,
M E LTHRELEID> ETEHOTHD, BB LIVNVT I VBT F
= A, BREPICFEETD LIAEZ I VBOETH- T, £/, JECFA TiX
FTADI # 4 7F L 72V (not specified)] & &, DBRETBEIZERABEBO LT
2BBEOL-INEZIVEBERRLIAZIVEEE (DY oA, A obs, TR
A, v RYULE) CHBBEOERAEERBREIN TV RN E2G, H0
MELTHEEICERINDIBY, FREELZRETHAILEIIRVE SN TND,

I. RHEIZBELIHANROBE
BRELBEELOETHD LINFIVET UV E=y Ak, BRPTAESIC L
TN EIEBRIIRD ETRENRD I EnD, BERIBEA LA TRFHKOERE L
TNEIUEE, BURIENEDE L TDOLINVEIVEE, HDAWVIIL-IAE I
e NU v ASOHEBELR—DOBEREZERTRIRENE EE2bNS, (BR5.7)
o T LINEIVEET VE=U LAOENBBIIL-7VE I VB ERRRIZER D
TENRTREELEZONDZ LMD, BKNEIBIZOWTIXL-ZVE X U BEOEFIZD
WTEED, BHEICOVWTIRLIZVE I VEEEFOBBOENRBROT — 2 2 &
W2, L NVFIVEBET VE=U OB ERETTAIZ L E LT,

1. KABRE (RIR. 2. (8. S
(1) LINLE I UBORBEZTOEHES
LINEIURBIIEL DBRDEERZ U RIEOERT I /BTHDH L
B IZSBEEER & L THEAS (2~1,200mg/100g) . BE&. B, A (9~69 mg/100
g) . B3 (18~200mg/100g) %, B DERFIIFET D, 2B, KE 70kg
Dt FBE—BICERTAREMFI VNV EHEORT I /BEBEI01gD O b,
20gBL-INEIVBTHD, (BHSE)

5
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Sy NTORBEMFEICINE, LA Z I UEBIIESLATI /BEBTHD
DEEDZDIZNZ2YKREBIZLEESINDS, EERNTLINVE I VERLEID
ol BE LIV E I VERT = VBRI OFREETH B o TNV EILER
RREBERE L TEEREND, Fo, IAZIT—ERIIZEDL-INMEI
VORRRIZE > TH L-INVE I UEITERT D, —F. $EE (RK{kt) LhE
BERARLTWABRAIZIE LA E I VEEN a7 TV VEBRIZRBI SN
TUBYTA I NICAD LI =XV X -2 BBETHIENTE D, E.
LNVEZIVBRITINE S VARBRIZED LIV Z I cR@EshT e =
TABETAEREND D, LINLEZIVEIIL 7o) VR L-TAX=UARD
mkE Lo T D, [K] (BR8, 9)

JENATI /R

e B *—-—’;l A e W R

A} ’

XY B ¢t T ANTEGR - TRRATEY

= N

o = VEREIRK

INEIY
aT b INWVENEE e T 2R 47”1 ) VA
FE=1

B AT I BOERER (—HE) (BRS8)

Fi LAV EI VBT CETOMRBICARTHDIED, L7V
ZAHNR Ve —F U THEKBEBEZAEL CTHWABIVEFF U OFIBETHLS
Do

(2) B
L- 72 I UEEEIET 2 BRICAF BRI Na A 4V IRTEE O e Ehlasidaeic
FVBENSRENS (BRSS9 . ABWMEHUR TV D7 DI T DRINE
13, 40% B Lo T I /EEIZHATIERY (R 8)

A CRINEANAEE, KESDOL-INAF IV BIT I EEBEZ T a7 b
TNENLEELRY, JZ VBT A I NIAY XA L TERENS, 2
DR, EAEUVENSELEMROLFOT 7= BEXEFT2, REDOL
IANEIVEEREBRT AL FIRTFOL- IV F I UESERENER L, BR
FHZRFIC BT L-7 v 2 VEBE ORI EE SN, 7 FURE, #FE,. L7
VEIVRDEOMOT I EERBERMP~ &I, RCRKRFIOERITIR

6
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FiIRMENRPICHBENS, 20D, AEARZ VNV EDOKEERE
IZBWTYH, £2H50MBEPDOL-IAF I VBEREIMEL RIENEEETHS

(BB 7~9)

F7 2B, ARRRROBEREARMLE &V BESERRICA ST L
TINE I VEED 4%MBPARRIZCIRBE T2 DH T, IZEAEDL- 72 I VLG
EHBEHRTREIN, = XAXF KRB, TI /8 ¥RV EORRK., T
FFAVEECLDIBEOREBLERAIND EEINTVD, (BES)

OEO/E SN LIN2 I UBAMP LIS S VBBREICRIFTER
LonAZIVEgrrIoLs (1gke RE) % 2~10% (wiv) ORZIBEE
TOMHROBREICLVAKBERE LTHERT v MzBE 272 2 A, AUC
(M FREdhHTEE) X5 EZIEMLUE, RERERB< T XIC20VTY
BoNn, LML L-ZAZ I U MY U A (L5 gkg (FE) % 2~20%(w/v)
DRLIBETHEBOKRSIZLY 43 BfD~T X252 25, miE
HBRELRSBRELOMICHBBRIIALNZ -7, (BR9)
BABMICL-ZVvE I B8 (03g/kgAE/R) 2#2ABEL-EZA,
MHABEICFEREIIZONT. KEBFIIBERETFIAEh ZbDLE
b, £, BBAERBRBTLIAZI VBT NI ULAZ 1 EULICHIEY
EHMRNICERLTWAE FEEIRL TWWRVWE M DFIT, EEBOMmIES
RECHEBRERAON 2o, (BRS8)

53 A DBEI, LINVZIVEETFRNI DAL g/R% 1EM, 30 g/A% 1
HE, KWW T45mg/A % 12 BRIl ¥~ 2A, PO L- S F 3 v
BEREICEBIIAZ N, (B 9)

QBEMNMBP L-FIILE 2 VEOBRNIZRIFTEE

ME~TRAIHBERLEDICLINVEZIVEET NI U L%, HDWVITRA
CTURIZAVIRAEEBICLITNEIVEEF RN D LARBARARSLZE D
A, MR LIV BERER. RUREEEZKE LDIZEATBA L
VELLETL.ERLE—BEICETIRRIIRS Lot 0BERH B,
(R 9)

E MZBWTHRKEDOL-IAZIVEEF RN D AZEKE EHIZERL -
EZA MPFOL-IAF I UVEBEREIT. BEE EHICERLZFOE S
ELLED-TL0BERSHD, T2, A, RERZSOHRICET L L
HLIZL-ZNVZ I U Y U A (150 mg kg (KE) 2 EERETZ L, M
W -2 I VEEBREIENC LR L 0BERHS, (BRI

— R RK(EHEEOLARE L L BIZ 150 mgkg AEZ TO LIV EZ I v
BT MY ULEBRTAZLICLY, MR L-IV¥ I VEBERE D LR
FEICHIAI AN D, L, RAK(EHBBERERRICBONTL- VY I v

7
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BEEDT I ) EMER L LTOYLAVE VIR T A EI2LD, LIV E
IUVEBENL LT T2 ~OEBBRREINDTZDHTHY, FORR, L-77
S VDERRIIEMTANRL /LY I UEEOMIRPBREIIRVTAZ LI
%5, (BRY)

(3) %
OBFIZHEELEL-TILE 2 UBOBRRADBET

Sy b, PAEZBWT, UTOERNL, BENL-ILVY I VY KEIZ
ERLTH, BEZ2ER L CEELROEPREOCLRAE T2 8130V E
Zz26M5,

FIRIO9BBDOT v ML ZAZIUEET R UA (8gkg (KE) 280
BELZEZA BEOmMFEFOREITE X% 100 pg/mL 725 1,650 pg/mL
W ER LA, BROMmMBP L-Z7V 2 I UEBBEIZEAERLL Mot
(ZR9)

IR L7 A7 PN 1gMROEETL- 7 A Z I /BT ) ULz Rl
BELELZA, BEOMmMER L-7LZ I UEBRET 10~20 Fiz8mL
=M. BRROMIEPEEIE(LL AR, BEEEESCT L EROMmEH
L7V S UEREEEI ANy 7 75 FED T0ECETER LA RIBIC
BITAMPEDPREOLEFIII0FEUT THo, (ZHRI)

v MR A R in vitro DERERICEI T, BBIIL V2 IVED
BENCH T AR T EBEZOND, RIBEIX. FERRIVBEERL
BTLINVEIVERVAR ZTD45% % L7V Z I VBEOEEIZTETTH
A, EFEINTZL-ZAF I UBBITRRBICHRR S DA, BRERITHR 90% DR
TINEZFIAL, EERIRLF-JRE LTS, BEOMP LTV E I
BEENFELTLRREOMPBENLERLAVDOIF, Z0kEDEEZLN
B, BB ED 10%DL-ZNAE I UBEIREBEOT E=T 2HIEL L-7 L Z
SUEEAEL, BEBRICEVHLTVWS, (BHES8,9)

R¥B. B MNEBIEBITIALIAFIVEO N VAR—F =T,
EAAT1(SLC1A3), EAAT2(SLC1A2), EAAT3(SLCIADAM LN THEY .
EAAT3 IX L- 2 V7 3 VB ZREEIAICARIE D DI~V A & STV 5,
(£ 10, 11)

QLTINS 2 UBOBIIADBIT

6 ZDBRAFOLER—BIBRELIZE, LINVZIVET I VA (6g)
AABHRS L IXFEA L U CHEERL, 1, 2, 3, 4. 6 R 12 FfE{E
iz83%L%. 0. 30. 60, 120 BN 180 mEIZMKRARR LI Z A, L-7 L
ZIVEE, LTANGXEUBRRL T 7= OMEFREXDLDTNMIESL

8
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. BAROT I VBBEICXZEALEERA LN 2hoT, (BRI)

REABELITLIIVEBOBAL IV S VBRE~DEE

— AR IR EME A BR < £ < OB E O Mk & RN~ D dp ki3 i
BRI L VB LS HIREN TV D, L-7NVE I VEERT AN X UBED
FEMARMET I B NS O L EEI IS U CRERRMMIRRN TR SN B,
FOREDH, INHT I/ BOMEISM~O@XERIE, thofE - JEEMET
I BRICHANBLIZADITIEY, £, MA~DO L-JVZ I UBEOBITIL,
e ZEFOMTRENER L THRELZIRVE OIIZ, MEMEMIZLY
MOMEEA~DBIERED 1% U TICELLSHIREN TS, EHIZ, LIVE
I RO MK D SR~ Ol X E I AN RRE T TIZETML TY
A0 BEORETIIMAL- VY I VEBRESMER L-7 V¥ I VERR
BEIZETLTERETA - LI R20nEEINTWS, (BHE8)

5y RO Y ATiX, BB, FIERIZOIHLT, L-7AF I VEEOR
BERBEZREO 15 FI2EMEETYH, MR L-7VZ I UEBRREIIELL
LRV, —F. L-ZNAEI U Y vh (2gkg (FEH) ORABKTREIZLD
MEEPBENBED 19EUEICRD L, BRNOREIIN20% EFTLES
nTna, (BRI, 12)

-, RTERPLERENEES GERO®RE) TREOL-FNVF I BT
Uy AEZREELEBHERICBVT, FIERD DI VIR~ U R ICHEES
DEBEANBDONTWVEIN BARETRD LN ETHIERERIID 2V,
“hi, AREEROBBICESWEZ LAY I VEBEOERNBIEOREIZ X
LHeEnTWa, (BR13)

2. %

(1) 2sHE

Ty PRUVRTAAND LINEZI VBT U E= Y AOBRRAREIZLD
50%FFEE (LDso) XIE1DERY THD, £/, JECFA TIT L-7VvF I
B, RAVTLE ALy ysl, BT M UVAERVEIZ R U LEE
EDIN—TE LTADIZFRHL TWB I &b, BEIZ, ThH6DYMEIZD
WTHREAFREIZL D LDso #ULTIZRT, (BHE 9. 14, 15)

(£1) HERRHFS5HRBICHITS LDso
F TN FHE - 45 | LDsoH (mg/kg (KE)
L-INVEZI VBT e A v b HE 9,100 (8,500~9,900)
Sy h ## | 8300 (7,600~9,200)
<o A # | 6,300 (5,900~6,700)
<A HE | 5900 (5,400~6,400)
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/

LZNEIVEERY DA T v b 8,500 (7,500~9,500)
AN 3 7,900 (6,900~8,900)
<7 A I 7,700 (7,100~8,300)
, <7 A M 8,100 (7,500~8,700)
VEEH LT A o b HE 18,200 (17,200~19,300)
Z v b M |14,700 (12,900~15,800)
<A 13,300 (12,800~13,700)
<A M 113,800 (13,100~14,500)
L-IVEI VBT AT A S5 h HE |18,000 (16,500~20,400)
S5 k19,000 (17,300~20,600)
<7 X HE {14,900 (13,900~16,000)
<72 W 15,200 (14,500~16,100)
L-ZNVZIvEET R DA vk 117,300 (15,800~19,000)
5o ~ I |15,800 (14,300~17,500)
Z v b 19,900
<~ A HE |17,700 (16,600~18,900)
<~ X i |16,400 (15,600~17,200)
L7 LE 3 EE Z v k 16,600 (14,500~18,900)
<7 R 16,200 (14,200~18,400)
<7 R 19,200 (16,130~22,840)
<7 A 12,961
o WX >2 300

L-7/\Z

741

/

/

/

(2) RERSEHRUENAML
LZNEI VBT vE= Y ADRERSEERUOEPAMICET 2 BRE
BHERT B LI TERD ST, LINVZIVESA I LI VEZ I BT b
UL, LTORENRD D,

(L-7NWVZ I, LAV EI VBT MY DU L)

Ho C57BL <™ X (&EE 100 [T, *fBE£ 200[T) (2, L- JIE I B L-
BRODL-ZAZIvET Y oA (0, 1, 4% ;0. 1,500, 6,000 mg/kg A&/
A1) % 715 ARG L - RERIZ BT, MBEIC BT R, Mk
BE. HEBEFORE., BEERERCAERZIRDOONAR 2Tz, (BRI,
16)

1 JECFA CRAVWOLNTWAREEZAVWTEREXHE (BR1T)

& BRkE HIER BEE
(kg) (g/&/8) | (gkeg (XE/R)
<~ A 0.02 3 150
Z o b 0.4 20 50
A X 10 250 25
10
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MDD SD T v b (FEE35HDT400C, HBBEEGLM) ICL-FAF I
B, L-RODL-ZAVZ I VP MU A (00 0.1%. 0.4% ;0. 50. 200 mgrkg
EE/A D % 128800 2 FHEERE L-ARICBWVLT, (KE, BHE,
—RATEY, £FE, hRFHORE, BEEE HEEOREICHRER L OBIC

BREFBDOONRD o7z, Fio, BEBERICHEBMICL2EIRDLNA
notz, (BRI, 18)

(L-ZNVE IV R T L)

HWDF344 7 v b (BE10C) IZL-ZVZ I B R Y 74 (0. 5.83%;0,
2,915 mg/kg (FE/Q 1) % 10 BMEHERES LZARICBWT, FEAREEEMN
OHl, ROpHDO LR, /vT7F=VRBEORY., TRV AL AV BED
EH. Bt EROBMIEREKIRBO N, TOMY v H ) VED TROL
EHOF M) U LAETERBRIZITON-RBOER VBT X, Bt ER~ORE
X7 v MIBERMIZRO LN, RPFOFT I UL A4 BEOLRE, RO pH
DER, REOEMZEID bEOEINDAEENE L N, (B8] 19)

®7 v b (FBESIL CRRDO L, RO DRVL-IAVFZIVEET MY
4 (0, 20, 200. 2,000 mg/kg £ E/H) % 90 HMEOHE LI-RARIZB VT,
FE, RESER, ARFOREBECELEIBOON 217, (BR9)

WD Wistar 7 v b (FB10) IZL-Z V¥ I Y 74 (0, 6%;0,
3,000 mg/kg AE/B 1) #BM T, 5 IEE (REEKE T FU U A (1.6% ;
800 mg/kg fK&E/B 1), REEKREH U U A (2.5% ; 1,250 mg/kg (KE/H 1)) F
iiEE BE7rE®=7 A, 1.0% ;500 mgkg (AE/H 1) & & $i2 13 8RR
BEREG L-RRBRIZBWT, REAKEIV ULLEEBIZRELEBIZOR, B
RUVBIEOKE - OBFEAEBIZERD bz, BFRIEROBIELIC L -
THETAH Vil ThbbebahsdtEZL N, (B8R 20)

DO CD 7 v b (BBES40E) (2N Z I ET R DA (0,1, 2, 4% ;
0. 500, 1,000, 2,000 mg/kg fKE/A 1) RV b U D LBEOXBELE LTS
oA VEEFT MY A (2.05% ; 1,025 mgkg AE/H 1) % 104 BRERERE
LEERRICBWT, BHEERSHICAL O REZRRD N8, KEI
HED 4% INEFIVET NI DABREHERO T oA U@ N U AREEET,
60 A LUE CIRMEEM 2 = L7z, —RIREE, MEENL o IZ ik AL FRORE
ROME I NEZ IV BEETIEIMBELZIRDONR 7B 4% 7L F 32
YEET RV VARERROT 0 A BT R U ARG THUKEIIBEMNERN
ZRL, RERUCRPFT I vLBLEIMEAMEZ R L, £/, BE5HHE 12
BRICHRLEER, BRBEECBHLMREFIEDO N7, 12 AR

11
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104 BHICBERRUOERERERBICREN2GKILE S BENICEE SN
A, FRLUSMCHEBRFENICRAL L RRERTRIRO o2 o 7, (K 9,
21)

5EEOMHEDF344 5 v M (FHES S0 IZL-Z Vv F I BT R v A0,
0.6. 1.25. 2.5, 5% ; 0, 231, 481, 975, 1,982 (). 0, 268, 553, 1,121,
2,311 (M) mg/kg KE/H) % 104 BERARS LZRABRIZBW T, —RIKE
DEEE, AR CIIBERICHAL»REEIRO N2 o7, KEIX 5%EKE
BEICIT, M 98 B LRI, HET 90 SE LI IC A BRG] & 5 U il
HEmE R L7, REBEE 1ER%ZSAWIT 1, 3. 6, 12, 18 BTt 24 » AT&IC
ZRE 10 D2 DWW TEME L ZREE TR, REVSHED 5%HE58#H# T 1, 3 RU 24
rBBRICEBEERL, pH & F MU D LBENMEE L b 2.5% R 5% R 58T
SHREICHNEVWMAERZRLES, H YV U ABEIMES D 25% R T 5%KRE
HCEWMEREZ R L, 77, SIREFER L ZRFRIREIZRNT, L7V
B IUERF M) Y AREDOREBIRD LN o, BBREETIE, BBk
EENMHEL L S%BREHT, TREROLEENED 5% EHETHEIZEM
LTWER, RBEROBERERICHOVTIREBREH EMNBHEOBIZAERERZEX
BOLNAED-T, (B 22)

MO — 7 LK (FBER S I L-Z ¥ 2 U R Y DA (0, 2.5, 5.0,
10% ; 0. 625, 1,250, 2,500 mg/kg KE/H 1) RUSHRE L TT a4 VBT
FU ™A (5.13% ; 1,282.5 mg/kg {KE/A 1) % 104 BEEEERS LR BRIC
BT, hAE. BEE, —&17T8, LEX. REFORE. LERFHLLTI
Mg LFRE. BEEE. ARFMRERVECRICERMEREIZLD
SEyER Lo T, BEND 26, 52, 78 RN 104 EEIZFE M L /2RI
ETCHRERCT Y Y AHMEN Yo F VEE T N ULABREHERV) LS
LA IUEEF Y Y ARERTERERZ R LS REBREEIES THo7,
(B9, 23)

(3) ERHRESHE

L AZI VT VES T AIOWTOEBEEESCE AR ARE LR
+ 5 Ltk hot, LOAZ I UEE BT N DLAERERVREN Y U AR
IZEL, UToHMERD D,

(L-7 V& I )
SDF v Mz L7233 (0. 2% ;0. 1,000 mgkg (AE/H 1) %%
B3 B2 SRS DICEERE L, HREREICHFEURAL, RIEEHREL

12

-31-



A BEOEEBIIRDOLNENoTZ, (BRI, 24)

(L-ZNZI VBT RNY) U L)
OEmMEN

MEHED IVCS B U* Swiss D 2 ZFED~ T X (FBE2~5LC) |[ZL-7/ /L4 3
VEEF RU AL (0. 2. 4% ;0. 4,000, 8,000 mg/kg KE/A) % 2 @AM
IR G L2tk RBENOHHELZTRE L, F1 #HREBESE/-, F1 IRORERL
%I L REORE 25 %, 90 Bl CRIBNO F1 M2 2/ X8, F2
REHEIR, MREO TV AOHBME D F1 @0k, BiEE, %
JAH, MR, BEEERE, ROERUKE, FERBEORBRAGFEORTRI
BERRDNR»oT, F2IRICORERIED )07, (BB 9, 25)

HEHED CD <7 A (&BEHE 17 IT, M 51 PT, >FP8EE : H# 33 I, ## 99 )
WZL-ZAZ IR A (0, 1, 4% : 0, 1,500, 6,000 mg/kg (A&E/A
(H). 0, 1,800, 7,200 mg/kg AE/A (Hf)) Z#RMAKRE L/ 3 HHREHES
HRER T RERRVCEERIILSTOHRTCRETH- . BEHOL- I L
TUBET NV U ABEHEITIRALBIC R KT 25,000 mg/kg (KEH/B ETHEML
7o ZHaRE. R, £HFE, WBERIIBSOREIIRDLNAT, F3#HAD
BERLF CIoENE L - ARFORECHRECEELZEIZBEIN R 2o
7z, (BHR9)

ORESFH

iR~ A (BB 24~30 L) (Z7VEZI VBT RY oA (0, 5.2, 24,
112, 520 mg/kg (AE) % 10 ARG L7-#EB (BEZRIIARHA) B8N T
X, R, B, BEMROBROLAEFER. RBAE., ToOMORKIEIZH
LOREEBIRD NPT, (BRI)

IR X REBIIL, BB 1) ZL-ZVZI BTN UL (25
mg/kg FE/A) %, MBEHIZIIEHREEKEZ 15 BRERORE L-ARICE
WT, ZHRE, RERE. RUEBRIIREOEBIBRD LN 2o, L-

TNEI BT N U AREEDOI REEITS BRI AEDNE D o 1225,

RORE., NERUREE. B8HOIRE, BIR. Tk, BRRUEBOEER
X REELOBIZEIRD N 27z, ROARRVERREICBVTH
BRERB8RANR 2Tz, £, LIAVZIVET N Y ARERIZBITS
MERCRNEORBRBEIIXNBHELRAK THo 72, RMERRICARRUCE
WERBIBESh 1oz, (BH9)
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(L-ZVZ I VEERY) T L)

- BAFEMN

HED Wistar v M (FBE25M) IZL-Z V2 I DU 74 (0, 4.5, 21,
97.450 mg/kg (KE) 2 114E 6~15 BIZERAHRE L =RBRIC BV T, HIR,
BEMRUBROEFER, BERRORABIIHESOEEIRD N>
7=, (BZHR9)

(4) Ei=EH%
LINVEI VBT B LAOBLREHEIC SOV TIEHBONEEBRRE/I
TWABIZTERVE, UTOoHRELH 5,

Bacillus subtilis H17 (rec) & 08 M45 (rec) % Fiv 7= DNA & A5

(Rec-assay) (100. 200, 400 mg/mL) 7% S9mix FEFE T TTHLNTEY |
EHOERBBLNTVS, (R 14)

WME (Salmonella typhimurium TA1535, TA1537, TA1538, TA92, TA94,
TA98. TA100. Escherichia coli WP2uvrA) =R\ =18 RERERABR (10,
1000. 20,000 pg/plate) BTN TEY . S9mix DHFEIZEDL L TRETH -
7=, (ZH14)

HWE (S typhimurium TA1535, TA1537, TA1538) # WV 1ERERER
=B (0.145. 0.29. 0.58%(w/v)). BEFf} (Saccharomyces cerevisiaeD4) % 1
WS B FERRAR (1.25, 2.5, 5% (w/V) IThAL TS5, Wit S9mix
DHEIZELLT, BETH-Tz, (BH 26)

JE IR, FOEAICHL, UTORERH D,

(L- 75 X )

HME (S typhimurium TA94, TA97. TA98, TA100, TA102 . TA2637)
PRV IEREATRASR (BEEEBE 2,000 ngplate) 23 THLNTE Y, S9mix
PHEIZEbLLY, BETHT2, (K27, 28)

ME (S typhimurium TA1535, TA1537. TA1538. TA98. TA100) % H
WiERERERRE (1.25 | 2.5, 5.0% (w/v) ., BERF (S. cerevisiaeD4) %
AW BT EHRzE (1.25 . 2.5, 5.0% (w/v)) BT TE Y, £ S9mix
DHEIZEDLLT, BETH-, (R 29)

S9 mix EEFETF I bhEF v A =—X - ~NLRZ—5EEMME (CHL)
PRAWELREERBERR (REEE 2,000 pg/mL) TiE, BEOCHRLFON
TW5b, (BH27, 30)

(L-7 V2 X o ERERAE)
e (S typhimurium TA1535, TA1537, TA1538, TA98, TA100) %#H
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W IEIR R RRAE (0.00625, 0.0125, 0.025% (w/v)) . B R (S, cerevisiae
D4) #RAVWEBEFEHRAR (0.7. 1.4, 2.8 %(wlv) BThh Ty, Hiz
S9mix DHEIZEbL LT, BHETH-7=, (B8 31)

(L-ZNEI BT TA)

WE (S typhimurium G46) ZRAWTIThh =B EREARTIX, 7 v b
IZL-ZAZI BT MY A (0, 0.2, 5.7 glkg ARAE/R) % 14 BREPBAKIE D
BELERERIRETH -7, (B 32) |

AL IAZIVEET N v A (0, 2.7, 5.4 gikg (KE) % BEEIRH
BEL, WEHELIITRE IS -EEEERARTIT, EEBFEOAE LB
Do, BEOCERENB/LNTWS, (B8 33)

(L-ZNVEIVEEHY T L)

S9mix EFEET TITbi- B subtilis H17 (rec)) R T M45 (rec) & RV /-
Rec-assay (100, 200, 500 mg/mL) Tix, BHEOERTH-7=, (B 14)

ME (S typhimurium TA1535, TA1537, TA1538, TA92, TA94, TA98,
TA100, E. coli WP2uvrd) #RA W HIREARLTERAER (10, 1000, 20000
ng/plate) BTN TEY, S9mix OHEIZEALLT., BETH -2, (B
14)

HE (S typhimuriumTA1535, TA1537. TA1538) # AWV 1EIRERER
HE (0.75. 1.5, 3.0% (wiv)). BEF (S cerevisiaeD4) RV =Bz TE#
AB (1.25, 2.5, 5.0 %(w/v)) #TbhTHEY, SImix DFEIZEDOL T, &
HEThHhotz, (BZR 34)

X0, LN EI VT T LI ODWTITME L BERICL 2B T
BEOCKEBBOLNTEY ., ZOMOERELEMI OV TORECHEERABRORE
BHL2TRET, LIAFIVET VT UAZIIMSBRMEL RS L O 2 EE
EHRAVWboErEZLNE,

(5) &b - —HR¥EE .

L-NWVE I VBT V=T AMIOWNWTOAEE - —FERBICHET 2HBAR
RRERTHZ LI ER o, LINEIUESHHWVITIEDT MY U A
L. UTo®ENRD B,

(L-7 V& X BE)

L-7NVE I VBRIPRERRATOFELREHRMREEME THY, TOAE
BIERICEAL TRIBEIZOE VBRR2BENH S, £/-, GBEO LIV F 2
VEBBIIRERHRRELSIEEIL, RARREBEEEL TS, TDIED,
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FRo LB T IV BRBIIBO T =R VF—RE L7V I ORIBEME.
s YA VOFEREYME. L-JVE I ~OEBRIZ L DEROEIE,
INBRFF U ABOEE R DREEREZL TS, (BRS)
LAR—HL{EEFBLAVWERBRENE T v PTITo &R TIE, F
%8 (200mg/A ;9 1.3gkg (AE/R) TRHFEL(RESEDIR, AE (400
mg/ A ; ¥ 2.6 g/kg FE/A) TIRBEOREFEHCERF2THzERLL.
(£ 35)

(L-ZVZ BT RY T b)
EEBEOLI/NVEIVET NI D ARRORET S L PIRGRR, FICHRK
THICEEMNIZRI&ND Z ENMESh, JOERICH L TR bIREES
DEVEMTFEIIFERDOTATHY, 50%FHE (EDso) 134 500 mgrkg
KEThoT, THEENRD LN DHKEITH 60 mgkg FETH-7Z, €D
%, ZL OB (VYR Ty b, NLAARFZ— ENLFEY b UFF AR,
L) OFEIR THIRBREERICOWGER I, FO/BR. 1 X,
PLETXL-ZAE IVET N DAL I ABEMERIRD N o7 (B
B9, DL EEOHRBIZSOVWTIRBAINTELT, £z, v UVARBL
VT v MIARIZEIDSE L DFFETH HRAFIZL D TOBRNPEZR > TV,

THLDOBBRERIIETAREIZIONTIL, Hrx OREICREIREINL TN
BERTIXA VA, BRI 1987 12 JECFA X, SLARIZBNTL-Z A F 2
VEBEF R Y T AIERACRBICRE S NS D EEAFRRERT —Z 0, B
Hizh o UOHEETHIRICMZ, BREFIM L L CTHIFNICLEREZHER
TABY ., BEICEEZRIEITZLEARVELTVD (BB 9), /2. 1980
12 FDA OZEit4 %)/~ FASEB (Federation of American Societies for
Experimental Biology) . fLthIRZ &b Mt L THEREZRE T, &
BUERET BEEHLE R E R L, FDAICEEL TS (B8 35),

(6) ERMICHITHHR
LV EI VBTV ES LDV TOE MBI ODMAZHERT D2 L
Hekerpinotz, L/AZ IV EEF R UACEL, LToRERH D,

@ DEHEEEEH (CRS) [2DL\T

L-ZNE I VBT N U ARELPENEEE AR, 16~30 DEIZEED
BEZDOMERE, 2500, BELEMET L. VWHhY D PEREIEE
{7t (Chinese Restaurant Syndrome ; CRS) A& &N T 5, BREMITL
OB THENENIBELHLN, UTo LRy, “EEREIZL 2K
BT LI AEIVEET R D LADEHAE L CRS ORICHEE2MEHE

16
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AIMRITE VL ORENB LN TE Y, JECFAX, CRS & L-7 V7 I VBT

U AOEREOMICHAZBERIIEDONRZVERERLTWD, (BRI,

13, 35. 36)

L-ZAZIVEEFT N ULACEATIRVIORENZEBRARRE & LT,
KEOL-INEZIVEET P U LARRPOERE, HAVTHRNKS Lz b
IR EOBERE (EEHICHEE Y EE., ERBCER3), EEoZhbiEv . M
BRRB L LD 1968 FOREN D 5, BERERNHEND £ TORRIL,
BRI S T 17~20 #, R OEE T 12~25 2 TH o728, EROHNEFITER
Bz R, BIRNBETIRLED 3 BET N TRALNEN, &R
BETRE—ERRBDONT-DOHTHoT, £z, EROBRIZLERRER
WIEEAZERH D . BRNRE TIX 25~125 mg, FORETIX 1.2~12 ¢
LENTWA, EROBRBRIIFBIRABEOHBEOFNRHB T, L xid21g
DFENBERTERORIRIN 2> 12F55, 50 mg OFARAIER 5 THRARRIE
RAERLEEINRTWA, O, 500 mg DEARAFREIZLVMELZ L
Bz AW TLBROBRELZEBL -2, BEFRREIAR»o IR TV,
(288 13)
FOBLINAEZIVEEF ) U AOERE CRS OBRIZOVWT_EER
EIZE AL OBERBREREINTEY . L-/VF I VEEEIEE (B 1.25
~5g) RFRUI-H-LRBRREE S D 2000 FICERINIRI TR, L
INE I UBEBRBIIBWT T T RBERIC LT S 2 DER Z R 14
BiXL A8, BAEY 2 CRS OENRA LA/ (B8 36). LM bIE
RoRBELmbhD L7Vy IV BBEOHIZCLHEBIRO N2 L
ANTWa, LIzARoT, REDLIZNVFIVEET M) U LAOEBRIZIZR
LbhEHReit, »6o0%, BREOILITY, WREZREDERIILIVE I
VEBICERMR O TRARVWEEZ BN (B3R 13, 36, 37),

@ KEXmMR

REREP AT 12 BHRICREXmMEBOREZRI L 2 4122
W, EBIZLIVEIVEEF NI U A (25g) #8FT DN TELVEER
XE-E A, 10~12 BRI ICERRFRGE (Peak expiratory flow rate ;
PEFR) OV BREB D NI ET S 1981 FORENRH D, ZOHMRNPLIX
LZNAVZIVEET ) VARKEXORBIEE L TWEbDEELLNI
M. ZORBICOWTIE, (1) FERgEEOFKEREIZIT PEFR L9 bIER
MOBWHEZHAVWAREXZ L (2] 7o ha— L TR7 IR RABROER
WCTFA T4 ) OBERFILEINTHEED, LIAVZIVET N VA
L ARBEIIIENOT AT 4 ) VEBERELLETLTEY, ZOLIR
RRTIRTIEREERYEICLAREDEREZRMNT D LIIRETHD
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ZrAfEEE N,

1987 LB LA EZ I VBT P ULALREIHBOBEREEET M
ERPEIN TG, PESEOEBEREZICHBRELRE . LIRESL Lo
45 HOBEIZOVT, L/ F LU B Y AERIC & 2B ORERE
REHESNTNAN, BHEORKRIES bR T, £io, PEIEOER
% OMBRIENRH BRI - 109 4 OB BEFIZ OV TEEEORBRATD
NTVWAELR, BEREOFITRrslctBESN TS, (ZH 13, 38)

. —HEREOHEHEF
(1) HHEFEIZH T S5
[ RIEBERTWDRLENY ) CERK 13 ERLTMMITESR) |
FLERDBERSNA LIV I VEBEO—AHTCY DFEHD— B%Eﬂiz;g
MTELENLOERMDE L TOEBRNBETH L EEZ L, 1998 F205 1999
EOREBIZBNTL-INAZ I UEEELTLI98 mg ThD, (?'%BP- 39)

EEBIIHET A L2000 EOFEICBWT 16 RILBRICBIT A2 MIEM
BEDOL-ZNVE I B L L COFEYEREIT 924 mg, 7-14 »ﬁf@i 1,342 mg.
15-19 2 i 1,770 mg. 20-64 B TiX 1,900 mg, 65 Ll ETi 1,640 mg &
WEINTWD, (B8 40)

—J%5. Ik 16 FEEAFBEEMEICL UL, EREMYOR ST EE
BAHICERINALINVEZ I VEEEO— AHZ Y OFEHO— B EREI, L
FhF U E L TH 1,290 mg k#@mé%’bé I, FD99%LL EDF MY
DL TH D, (B4

k. ERL 16 FERRE - KBFAECBI Y UV EOFEE—AERE
708 g (1~6%% :465¢g %EIZ, b FBR—ATERTIEFHES 7 EH
EDBRT I JBEBEDOI B 20%N LIV EIVEELEINTEY, £72F DRI

iM%&énfwé Eh (BB, BEMI LU RIEOETHRT I B
LRBEIRELESS. BEHEZ V7N SDL-7AE I U EEOREITH
6g (1~67% : #@4g) CHEEEIND (B 42),

(2) kBizH !+ 5

¥EIC BT 5 NAS/NRC GRAS MEREIC LA &, L/ F I VEBREORM
~OFE BT 1960 £ 5 1970 FOMICHEM L, 1970 FOREMET 14

(A—H —BEBOHEM) . FRAMNGAR & FERRE (FHE) T, -7,
WEA—TIZ042% Th-oT- NLEM A —H—BEICES), (BH43)

¥ENZEBIT A NAS/NRC ESEMHEFERRAE (1989 F) (kL. B
BRI ED A —H =D b DREIZESL, LIVZIVET VE=V LADRMS
~D 1975 4, 1982 &, 1987 EOEMEREIL, 24 FTHAF (109 h),
61 THL K (27.7 Fv). 666 TR F (299 b)) EBEINTWS, —7,

18
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LZAZ IV RN D LDORR~D 1975 F. 1982 4, 1987 FEDOFEMEH
B3, 25,500 F& > F (11,600 k), 28,400 FHR > F (12,900 k). 18,600
FRK (8,440 b)) ThHoT=, (ZH 44)

7. FDA D 1996 ED@EIc L B L, KEIZBTDL-IAFZIVEET Y
w AD—BEHEREIZ02~05¢g L EANTWBD, (BR37)

¥7-. FDA &4 Z )7~ FASEB 1%, 1978 kAT, MEROANEE T
REEEROBRICHEMLTIVEHTE 2 L5 RELET —F -1 4 +5
ThdHIENL, BRELT, LINVZIVEBRUEOEREIINLDERIZ
HLTIREMLTWARWEEZBNSE L, FDAIZHE L, (38 35)

(3) EUIZH T HEF(M

LNEIVEET VE=ULEED L-7/ IV I BRI, 1990 Fizosv—T
L LT TADI #BELRWV] &N TWAZ &b, EUMBEENEIEK
LEERENMOBREREI BT, EEREEEOBAEIIEVLRES
nTnb, (B8R 45)

7233, 1992 £ FASEB #HEEIZL AL, EUKBITARRIIBITAL-7 L
ZIVEEFTRNY U AO—AEREIB0mg EBARVEORERH L, (B
46)

M. ER#EEIZHT 55
1. JECFA Iz &1+ 58
JECFAIZ 19T EDE 14 BR V1973 FDOFE 17T BIKFBICB VT, LI/ F 2
Vg, A7 o=y L, RALVYVTLE BT M UARRCRS Y U LGFIZ
SWTHML, ADI 27 V—7L LT 0~120 mg/kg AE/B (L-7 V& I FEHh
) LRELTWVWS, ZOSBIZBWT, BHERICBVLWTHARTL- A Z I
VEEIC S LE VRS E R TRBRENSTRE AN b, 20 ADLIZAR 128
UBTORLIRICITERA T & Thuvnek Ihi, (BRI, 47)

FO®%, LINVEIVET ) D LAOBRER—HOT VTHEEICRVWTOESF
ML TRy, LRADI 2B 5N D B L OFE#RMNH D . JECFA IX 1987
FEDE 31 BALBICBWVT, 1973 FURBICED N L-7VZ I UBRICET S,
Bz H, BRENE. NOWBE~OREEBT CBBUEICBETAMAIZ2PVTO
BRICESWTRILE, RARKD2ATH-=, (BRI, 48)

(1) SR 2HBRBHEOBRE

KEOLJNEIUVBEOROREIZLY, BAFO LI VE I UBREIT
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EMET, 08 ELTy b, PACBOLTIEREBEZIZEALEEAL 21
COHBMRBENTWA, F/-. LAV ZIVEET NI VLADOREBREIZLD
HREHEORBRIZHSOWT, BEHEBHEZIZLIVERY, ~URXROHAERT
ELENEINTVS, v RACBWTHESEEZRBALRZVERROMLPEE
ITEF A4 R C 100~130 pmol/dl, EEFLEIT 380 pmol/dl, FEAHAT 630 pmol/dl
Thd, b MNIBITIBERRIZED & LAV ZIEET U v A 150 mgkg
RELKERE L THREDEELTH, P REZFROMREEZE 2§
LALZIBZELRWEERTWS, TRHDOMmAEREL. LV 2 I VEROD
M EEOEREHEIIAMEBREICEFL, F-AHRIBHNTLIAVF IV
B R U T AIIRAERBICRBEEND Z L0, WBRBEMHITE MIERER
LTHRBLARAVWEFMENZ, (BRI, 13)

(2) CRS{Z2WT
P BB SN TEERE AR T CRS & L/ A K I VBT R DA
DOERE ORICHERBRIIED D2V EERINE, (B3R 9, 13)

THheEEZEB L ET 1987 12 JECFAX, L-7 V¥ S VEERIZDVWT, B
SBPICH L UDEFEET ARICMA, BRiFNHME L TR ELRERZRE
B+ ARy, @ECEELRIFTZLITARVEL, FIRIO EROL-7VZ I >
fe ke OV OHEEEICRT 5 ADI (0~120 mg/kg (KE/R) %, <7 XV U AED
4w TADI #87E L 72\ (not specified) ] ICEBLTW5, 7= L., L-JV7F
IUEET MY U AR KBICEHRBERL 254, SREICST TERTHE X
DLMBTEERELL RATEERLLIOTEETRETHA L, £, &
S o—RER S LT, LHRATEMITEBRRSERTETHY,
MADEGF~DOEE L BRg L Lzimx, ARt Esicd L TET & T
T EMARLTWD, (BRI, 48)

2. REIZH T HEHE

FDA OZEit% <137 FASEB iX 1978 &£ (&R 35) KR 1980 & (B 43) I

L/ AE I i FOREIC DV TORFEOREEEREFHML. (1) L7

IVEBROFOERE, SR ULE, Tty s, ECNCH Y U LARITHR
R CREFERAINTWAE, FETHVULNRAMRY, AEEZEDE ML T

HERBLRIT, HAVITTRERT DIEiT2 A3, (2] RIELEA~ERED

L EMC L AREILBMNT — 2 2 LI T & 2k L FDA ICBE LT,
FDA X = OFHIZESNT 1986 FE T, LNV F I VEERUYL 7LV T IV

BT v E= AR S EROEBEICOWT, BIEFEMABRE (GMP ; Good
Manufacturing Practice) (2> CTHERAT MV IZB WV Tk, GRAS ¥HE

(Substances Generally Recognized as Safe ; —fRIZZE£LBOENLIME) &

20
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SEL, RS, REANSOT L— N —# - #ERAH L L TOEREZE D,
ARBEMCHLEROERELBED TS, (BB 49~53)

FDAIZ1980FE~1994E(ZL- 7V # I VEEF Y U ABREORIRISIZET S
ZEOBREFZITTVE, LrLeds, 1995FEDFASEB#REZEIZE VT,
LA EIVEEF N U A%R3gllE, AER LOLGTRABIRL 2Z1BHELL
MNIZWb P ACRSOIEKRZBIZEB T FBRVWBRETIHEN DI HOD, EHE.
LZAZIVEEF NI ULRERLERROBHEDOLIRESOE (V—E 7)) T
i, TOEFRII0SgRMTHL DT, £OL D RERIIKNED 5V THETH

WMENTFBAITAELDLOTRAVMNEENTVS, £/, & MZBWT, L7

VEIVEEF N T LAOBERIZK VMORED 2V iTERMaoEErEES L
B L EFETHHRITIZVESNTWVWS, (B53)

FASEB O#EFZ 1T, KEICBWTIE, L-JAVZ I VBT M) U LAOERE
CRS OBRIZHO W TITEN 270 ha— LIt K2 _BEERARSFRZL TS
CERENLCEERARMSERIN, 20004F, [(6) B MIBITHAHA IR
L& iz, BEE2EETIKENBREINTVS, (B3R 36, 37, 53)

3. EUIZHIT S50

BRI B R EEERS (SCF) 1 1990 Fio, LINVEZ I VBERUTEDOT =
A, FRYUDAE, HY UL, AT AR S R Y LT SCF
MR+ 2 HETERTAEE. TADI 2B ELRV] LT3, 2B, A
BITHAERBRICL- A7 S UVEBREFRHETLIZEBALN TS 2 &b, L
INEIUBEOROBROEMILDEZHIELZVWE LTS, (BR
45, 53)

EU TiZ, BB RUAKE E LTHLER, FOM—REMIZIL 10 g/kg OF
FANTHEAREDOLN TS (E624), (ZH 54)

V. EREEZENH

AWEE DL OOENBEICET ARBITZVE, LILEIVEET VE=T L
i, BIRHP TEBICLINAZ I VEBRIZRZ ETFRIENDZ EX 6, B @R LIk
ETCRERROER L-ONVF I VR, ZURIESEHE L TO L7 NVEZ I EE,
HHNE LA IVET N D LAEOHE LR -OBBRERTHRIREINDE LS
2Zbhd,

EoT. LONEIVET VE=TAISONWT, BHEN-EHABRBESIIL
FTLLBBHRLOTIARVA, BZOBRETHEROBEO LN TWAL I ALZ I
AR OV DB ORBREE Y AV TREINZEEMT 5 = L I3 FTRE & HIKT L 7=,
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LZNEIVET VBT LADIEN, L7NVEIVEBRUFOREOZ2EAR
RRE (RIE) 2L R, BAAM, EMBAFERUCEREEZRESIZ2VE
Zzoh5, 2, REZRSSHERBR T, ZeMIlBarE L IR ABEROEN
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B, bREICBWT, L7V ZIVEE RALYYLE R Y U LE, R
7%y AMERVRET MY 7 LABIZ W T, BREIY & Lf@ﬁﬁﬂ%ﬁ%ﬁﬁ%m
ThETIEAMICEL TEBROBBERER I LTV, JECFA Tik, Lfo
WMERORT =T LEIZOWT, TADI Z8FE LV LFH@L TV 5,

UtEns, LIAEZIVET C E=U LN E L CETDICERINSHZE.
MR AENR W EEZLN, ADI 2B ETALEII RV EFHE L 72,

BB, BMEEHIIHOVWTIR, VARV T y hOFERICEBED L7 VZ I
Brr R U AREET S L, FREER, FRICRKTRICESENIEREBIEND
ERHENTWAYE, FLEEOMOBMBEOHRER TIIHR ST R, &
DED, L-INANEI VBT BT LAREMDE L TEINCER SADSRVIZBY
T, AHBTHREESR D LITZZIZS W EHIET L,

7~ JECFAZECHMENTWA L7 Z I EF hY v Ak CRS OREMIC
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<R L-INE EUEETUEZDL REUSERER>

HER . #E5 | R s . R
_— e | BRI ik i HERIME ®5 R AEBeER No
Fwh HERE |3 IS 10 T [L-SAFIEET TR 5w LDso: 9,100 mgkg (38 14
YA #n VEoLL S M LDso: 8,300 mgkg (A& 15
7 Al LDso: 6,300 mg/kg (A8
<77 24 LDso: 5,900 mg/kg (&
| B ) S~ LDso: 8,500 mglkg A8
UL S M LDso: 7,900 mg/kg (K HE
<% 21 LDso: 7,700 mg/kg {68
< Aff LDso:8,100 mg/kg fFE
L7 A E3LEED S+ M LDso: 18,200 mglkg (A E
s EN S 1 LDso: 14,700 mg/kg (A&
2 A LDso: 13,300 mglkg & &
<% 24 LDso: 13,800 mg/kg {55
% LI = S+ Mg LDso: 18,000 mg/kg (K&
¥ 2 S+ Mt LDso: 19,000 mg/kg (A E
= <A1 LDso: 14,900 mg/ke (8
k3 <o 2ff LDso:15,200 mglkeg ($8
LoNEIBESF v Mt LDso: 17,300 mg/kg AE
7PN Zw M LDso: 15,800 mg/kg (A&
<t 2K LDs0:17,700 mg/kg (&
< Al LDso: 16,400 mglkg (&5
Tk HERE (&0 |TH L7 BB Sk LDso: 19,900 melkg (K& 9
<A [N
A L7 AaAE Z vk LDso: 18,600 mg/kg (A&
<A LDs0:16,200 mg/kg K&
<A LDso: 19,200 mg/kg A&
<w2 LDs0:12,961 mgkg (5E
74 % LDso: 2,300 mghkeg FE<
2R 715 AR |BEF |[H#& 100 |L- 7 v % 3 |0, 1. 4% (0. {FECR, mikFARE. MBFEORE. EERER| 9
B, L-RT DL{1500 . 6,000[\=&B/2&EIRD 6ieh ol 16
INE 2B meglkg (KE/B
rY oL 1
Fwh 12 A& 2R |HEHES 35 0. 0.1%. 0.4%|{&&E, TR, —ATH. A7FL. MIRFHIRE. | 9
X 5 2 &R AVNT 40T (0. 50. 200|MESER. BEAYHOREIIFEELREIRD LN 18
g mekg (KE/B| o7k, £, WEORETICHMIC L SEIRDL
5 1) Niphois,
=
i
% v b (1088|265 |5 10 L- 7% 3 B850, 5.83% (0. |FEAEESMOME). RO pH DER., 7L T7F| 19
% FRYDL (2915 mgkg|=rBEDEDY. TR VAL FLRED LR B
2 KE/BY)  |BEEROEASEIRARY bk,
M
Fwh 90 AR |&nm |#&S50C [L- (K#&). D0, 20, 200, |fFE. BBREERCEMFNREICEEIBDHON| 9
(B RU'L{2000 mgkg|izhorc,
B I FEE/B
IVEEF YD
A
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13 &fd

1R8Y

& 10

L- 73 B
FThrUTA

0.6% (0. 3,000
mg'kg (FE/R
D)
15 E :NaHCOs3
(1.6% ; 800
mgkg FE/
B). KHCOs
(2.5% ; 1,250
mg/kg FE/B
1)
i NH4Cl
(1.0% ; 500
mgkg FE/R
1)

KHCOs & & Hiz3tE LBz 0D, BIR UK
OFAE OB EBICRD b/,

—BR

20

104 38R

iREY

HiEEER 40 [T

TNFIEET
U L

0.1.2. 4% (0.
500. 1,000,
2,000 mgkg
fAEB/A )
WHEERE: T o
BT RY
o2 (2.05% ;
1,025 mgkg
&E/8)

4% ERE VT o AV EET N Y D LREEET. K
KB RERURETT R O AEPBEIMERMEZRL,
HETIE 60 BLME THRENEEER X TL,
TR, (FE. MRIE migsRY2 o Ulomik s
{LFEeERUMEI N 7 IV EBEETEIRD D
NP, T HEFOICRLIEETRIIED S
DTV,

12 BRU 104 B BICBEMRUBEOKSHRERS
IZIRBHYR BIRIEE SRR A s,
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104 8fH

REE

HETER 50 T
(5 )

L7y I Es
FTrUTL

0. 0.6, 1.25,
25. 5% (0.
231, 481,975,
1,982 (#). 0.
268 . 553 .
1,121 . 2,311
() mgkeg
{x%/R)

25% RN 5% IREEE : RIRETpH LT MU LR
ErfiHs bEVEAZ T LN, H Y VLARET
IR LBV Em TR LT,

%R ERE - (KEIZHT 98 WLIFRIZ, #ET 90 B
FEIZ A B EImE S SV EliER 2 T LS, R
BRETIZ. RENHET 1, 3, 24 y ARIISERLT
L7-, BEREETIL. ML LICEBOLERD.
FBICOLEROHLEENERITEML TV,
—RRREECIEAE R, ATFR, miEEaIRE TIIEM
IZBA LI REIED bV o T, RESODEER
AT OV S L RO R 2 =118
BRI T,

[
o

E—-7n
*

104 81

REE

fEES 5 (T

| R e V3
FhrYTA

0. 2.5, 5, 10%
(0. 625,
1250 . 2,500
mgkg ($E/A
P
*HEREE: Vo
F B RY
7.5 (5.13% ;
1,282.5 mgkg

F8/R)

575 26, 52, 78, 104 BHIZER L RIRET
i3, BREHE, oA BTN OLARERTED
KRERUT b oL@ EREMEZTR L
P, FRIBFEREISIEE Thoto,

hE, FEEE. —MR{TE. UER. IRHEFIRE.
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REH
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L7ny IV
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mg/kg £E/A
D)
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2 BRIREE
®E% R
% HE
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A HE
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B N %5 | oK , o e 4t B
- giptE | AR o i wEME 58 RAERBR No
<A |[EREEEREAE | 17 TC. #F|L- 7L 7 I 80, 1, 4% (B O, |BEWOBBEEILZAMICE LML, LSV F] 9
Eiz Fs i 51 It Al R 7NN 1,500 . 6,000{3 >t k) Y ADEREIIEKRT 25000 mgkeg
£ THAE mghkg £ E/|AE/RETHENLL,
0. 3. 14 % B. # 0. |Zhee. HIRE, £7FE, WERIIREOREIER
T 21 BiC 1,800 . 7,200|® 6417, FafCoBEgLE TIZFEME L oA ame
EhE mgkeg & B/ A TLREICEE L EMZBE SN o0,
/)
<A |10 B |78 |#E24~30[E |L- 7 v 7 I B0, 5.2, 24, [#HR. HHEE BEMRUKRREOEER, KIEFE.| 9
% FrYUDA (112 520 Z D FAEIZ B 532 B IRRD BV e o T,
% mglkg (FE
é 74¥ (1568 |&0 9k L7 v ¥ 3 B8O, 25 mglke fK, 9
P FhY DL ZA ZhR, FEEERUEERIIBREOERIIED L
R Nniehsoic, BEMOBIREEIMEREHI L~ ED
7 ITED o728, ROBR, IBREUCEE. 380
g PR, RIS, FEME. R OO RIS RITERE
OMizERBED LN 2h 0T, BOARKUEHER
EIrBWTLEBHBEIN 2ok, T 85
BOWER VIRINAED S ST REE L MR Th
T, WERRBIARZRUEREZS BB 2D
o7,
S kb |4HR 6~15|80 |#E25([C L-Z % 3 B0, 4.5, 21, 97. ik, BSMRUREOESER. RERIRORER 9
A BV oL 450 mgkg EICREOREIRD LN 0T,
=
Invitro |DNA{EERE |Bacius L- 7 V& I L EE[100. 200, 400|kett, 14
(Rec-assay) subtilis TrEZDUALZ (mg/mL
(- S9mix) H17 (re¢*)
M45 (rec)
WIRERERAR (S 10 . 1000 . |SOmix DHEIZRAL HTTFEME, 14
(+/ - S9mix) typhimurium 20,000
TA1535 pe/plate
TA1537
TA1538
TA92
TA94
TA98
TA100
b WP2unvrA
£ EREALERR|S 0.145. 0.29. |SOmix DHEIZEID 5T TE1E, %
# (+/ - S9mix) typhimurium 0.58%(w/v)
TA1535
TA1537
TA1538
BEFERR%R (S corevisiag 1.95. 2.5, 5 %|S9mix DHEIZETL 5 ITaH, 26
(+/ - S9mix) D4 (whv)
Invitro | EBERERSER |Salmopella |L- 77 I L BE | RASTRE 2,000/S9mix DHFEIIRED L TIE%, 27
(+ - S9mix) typhimurium pelplate 28
TA94
TA97
TA98
TA100
TA102
TA2637
25
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B s E5ia=a iR - . SRR
_— EpiE | AR S /2t HEE ®HEE ABRBER No
Invitro |BIRERERFEERS L-7VE I BE125 . 25, |SOmix DAEIZEDL L3, 29
(+/ - S9mix) Bphimurium 5.0% (wiv)
TA1535
TA1537
TA1538
TA98
TA100
BT ERAE: |S  cerevisiae 1.25 . 2.5, |SOmix OHE|ZFEb 53R, 29
(+ - S9mix) D4 5.0% (wh)
hEFEERER |CHL BEIRE 2,000( k&t 27
(- S9mix) pg/mlL 30
EREREREFR|S L-7 v ¥ I 1 E£0.00625 S9mix DHEIZE L HITEME, 31
(#/ - S9mix) tsphimurium |\ EEE 0.0125
TA1535 0.025% (w/v)
TA1537
TA1538
TA98
TA100
BInFLEHRAEE S cerevisiae 0.7 . 14 . |SOmix DEEIIEDL LTI, 31
(+/ - $9mix) {D4 2.8 %(whv)
Zb BEERBRRE S. L- 7 v % 2 U EE0.0.2.5.7 ghkgllet, 32
14 RRISHIEE 0| ophinurium|7 LY U A &E/R
#5 G46
& [TV EHEETERER 0.2.7.5.4 ghg | EMEBFEOFE /IR H oh3 | BIEDRERH] 33
E HEEHH®RS L. K& BonTND,
i BE%E LI AL
_ |Invitro |DNA{EEHABR |Bacilus L- 7 /v % 3 100, 200, 500|F&tE, 14
e (Rec-assay) subtilis Pl RVNN mg/mL
< (- S9mix) H17 (rec?
M45 (rec)
EIREAERRER|S 10, 1000 . |S9mix DHEIZE L 6 PIaE, 14
(+/ - S9mix) typhmurium 20000
TA1535 ng/plate
TA1537
TA1538
TA92
TA94
TA98
TA100
E. Coli
WP2uvrd
RIREREREFAR|S 0.75, 1.5, 3.0%|S9mix DEEIZBEH 5T, 34
{(+/ - S9mix) typhimurium (wh)
TA1535
TA1537
TA1538
BETEHREEE S cerevisiae 125 . 25 . |S9mix DEEIZED ST, 34
(+/ - S9mix) D4 5.0 %(whv)
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®E . #®5| YR , . . R
- EtE | AR Hik [ wERME #E5E L No
g [Ty h& =kl LIV B FEE (200 mg/B ; #9 1.3 gkg AB/B) TIIFE| 35
k) FipExEsh, BAE (400 mg/B ; 9 2.6 g/ke
2 (£E/B) THHBEOREZHCERF2ITHLELR
~ L,
¥ |7 R &N L7 ng I VB EDso 1349 500 mg/kg FBETHHH. MIEEHMED| 9
§ £17) FhRU DA LB RARITH 60 mgkg (FE & SNTV 5,
P L7y 3 g CRS {Z#§ 2 BRI LMEDOFT THWEWIHRE] 9
FhrYTL L5 ZEERIEIC X AEFERRIZEVT.CRS| 13
L ORINCEE R EREBMRAE Y E DEENBLNT| 35
VD 36
10~12 B[N |2 & (PERL- IV 7 I EE25¢ BARIESH#E (PEFR) OB HED LT, 38
i BEERETN DA
12 BRMIZK
XA DR
1EEE)
BEHTIT|I-TNE I EE R EDOERRBYBER SN TV D8, BHRORIGH
BEOFRE|F LY oA HENIpnote,
IR BR{EE
2o L RE
L oBRE)
109 & (L7 Ag I MR OERRERENAERIINLTVA08, BEORIGIT
ZIVEETMFRI VA Aoiviehot,
v Y 7 LOIEER
K L oM BF
5 fER BB
T Drof-mEE s
5 = .
% &0 |7 L7V IV E12~12g B OIBUE (W16 E U SR, EBERTICEA D). | 13
ZAlWAZSA BED ZHiIZY, BRo—8as, 15 12~25 Ktk
TRBE L,
RN L- 7% I B8 25~125 mg  |RE OB (MR 63 » BRES, LREIZIEA D).
" FRY A BEEOZbIZY. B, #5 17~20 BHHRICER
L7z, FEERDORBRIIRIRPI 5 DFE D FBHET,
7=k 2% 21 g ORNFERTERDORERB 2o
Bz T, 50 mg DEMRAIR S THREREREY
RLUIZEENTWNS,
ek B g AR|EA L7 v % 2 285500 mg BEYRLZFAIZ DT LEROREXER L
M FrYT A B, BEFRII o7,

! JECFA TAWLILTWAREEY BV TERELX#EE S8 17

& RASEE FHEE iRk
kg @EMWYE) | ke (FE/B)
U3 0.02 3 150
Zvh 0.4 20 50
AR 10 250 25

2 EMEITEENT () RERTWAL0IE, SEIDEMRE ThHb,
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European Food Safety Authority

Parma, 14 March 2008

PRESS RELEASE

EFSA evaluates Southampton study on food additives and child behaviour

Scientists at Europe’s food safety watchdog have completed an assessment of a recent study'
on the effect of two mixtures of certain food colours and the preservative sodium benzoate’ on
children’s behaviour. The study, published last year by researchers at Southampton
University in the United Kingdom (McCann et al, 2007), suggested a link between these
mixtures and hyperactivity in children.

The European Food Safety Authority’s (EFSA) AFC Panel’, with the help of experts in
behaviour, child psychiatry, allergy and statistics, concluded that this study provided limited
evidence that the mixtures of additives tested had a small effect on the activity and attention
of some children. However, the effects observed were not consistent for the two age groups
and for the two mixtures used in the study.

Considering the overall weight of evidence and in view of the considerable uncertainties’, such
as the lack of consistency and relative weakness of the effect and the absence of information
on the clinical significance of the behavioural changes observed, the Panel concluded that the
findings of the McCann ef al study could not be used as a basis for altering the ADI’ of the
respective food colours or sodium benzoate.

' The study conducted by McCann ef a/ (2007), commissioned by the UK Food Standards Agency, involved 133
children aged 3 vears old and 144 children aged 8-9 years old from the general population, including children with
normal to high level activity, but not children medicated for Attention Deficit Hyperactivity Disorder (ADHD). The
study is published in The Lancet and can be found at

TR IR IS

The UK’s Committee on Toxicology evaluated the study and issued a comprehensive statement which can be found at

B oot gl povh

2 The additives included in the two mixtures given to the children were Tartrazine (E102), Quinoline Yellow (E104),
Sunset Yellow FCF (E110). Ponceau 4R (E124), Allura Red AC (E129). Carmoisine (E122) and sodium benzoate
(E211).

3 The Panel on Food Additives, Flavourings, Processing Aids and Materials in Contact with Food.

*Lack of consistency in the results with respect to age and gender of the children; the effects of the two mixtures of
additives tested and the type of observer (parent, teacher, independent assessor): the unknown clinical relevance of the
effects measured; lack of information on dose-response; unknown relevance of the small effect size; the fact that
mixtures were used and it is not possible to identify the effects of individual additives; the lack of a plausible biological
mechanism that might explain the possible link between the consumption of colours and behaviour.

5 ADL, or Acceptable Daily Intake. is a measure of the amount of a substance, such as a food additive, which can be
consumed over a lifetime without an appreciable health risk. ADIs are expressed by milligrams (of the substance) per
kilograms of body weight per day.
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Among the limitations of the new study, was the inability to pinpoint which additives may have
been responsible for the effects observed in the children given that mixtures and not individual
additives were tested.

Although the findings from the study could be relevant for specific individuals showing sensitivity
to food additives in general or to food colours in particular, it is not possible at present to assess
how widespread such sensitivity may be in the general population.

The Panel assisted by behavioural experts considered that the significance of the effects on the
behaviour of the children was unclear since it was not known if the small changes in attention and
activity observed would interfere with schoolwork or other intellectual functioning.

Based on surveys conducted from 2002 to 2005 in sweets and soft drinks®, the colours were shown
to be frequently used. Sodium benzoate is also often present in soft drinks. The AFC Panel
concluded that children who consume brightly coloured sweets and soft drinks could reach intake
levels for some of the additives tested in the study that would be similar to the daily amounts given
in that study.

The Panel evaluated the McCann et al study against the background of previous studies, going back
to the 1970s, on the effect of food additives on behaviour and acknowledged that it is the largest
study carried out on a suggested link between food additives and hyperactivity in the general
population. The Panel noted that the majority of the previous studies used children described as
hyperactive and these were therefore not representative of the general population.

The AFC Panel is currently re-evaluating the safety of all food colours authorised in the European
Union on a case-by-case basis and the colours used in the McCann et al study are included in
EFSA’s review. Opinions on some of the colours concerned, such as Allura Red, are expected to be
adopted by the end of the year.

The full text of the opinion is available on the EFSA website at:
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For medla enquiries, please contact:
E-mail: Pressteefsacurops cu

Steve Pagani, Head of Press Office
Tel.: +39 0521 036 149

® UK Food Standards Agency (FSA) (2002); unpublished survey by the Food Safety Authority of Ireland (FSAI)
(2005); Union of European Beverage Associations (UNESDA) (2005).
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European Food Safety Authority Summary of opinion

Assessment of the results of the study by McCann et al. (2007) on the effect
of some colours and sodium benzoate on children’s behaviour '

Scientific Opinion of the Panel on Food Additives, Flavourings, Processing
Aids and Food Contact Materials (AFC)

(Question No EFSA-Q-2007-171)

Adopted on 7 March 2008

PANEL MEMBERS

Fernando Aguilar, Herman Autrup, Sue Barlow’, Laurence Castle, Riccardo Crebelli,
Wolfgang Dekant, Karl-Heinz Engel, Natalie Gontard, David Gott*, Sandro Grilli, Rainer
Giirtler, John Chr. Larsen, Catherine Leclercq, Jean-Charles Leblanc, F. Xavier Malcata, Wim
Mennes, Maria Rosaria Milana, lona Pratt, Ivonne Rietjens, Paul Tobback, Fidel Toldra.

SUMMARY

Following a request from the European Commission, the Panel on Food Additives,
Flavourings, Processing Aids and Food Contact Materials (AFC) was asked to assess the results
of a recent study on the effect of mixtures of additives on children’s behaviour and provide an
opinion on the findings, taking into account, if possible, other available scientific literature in
the related area.

A recent study by McCann er al. (2007) has concluded that exposure to two mixtures of 4
synthetic colours plus a sodium benzoate preservative in the diet result in increased
hyperactivity in 3-year old and 8- to 9-year old children in the general population. In an earlier
study by the same research team there was some evidence for adverse behavioural effects of a
mixture of 4 synthetic colours and sodium benzoate in 3-year old children on the Isle of Wight
(Bateman er al,. 2004).

! For citation purposes: Scientific Opinion of the Panel on Food Additives, Flavourings, Processing Aids and Food
Contact Materials (AFC) on a request from the Commission on the results of the study by McCann et al. (2007)
on the effect of some colours and sodium benzoate on children’s behaviour. The EFSA Journal (2008) 660, 1-5

" Two members of the Panel did not participate in the discussion on the subject referred to above because of
possible contlict with declared interests.

The EFSA Jowrnal (2008) 660, 1-3
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In this recent study the effects of two combinations of Tartrazine (E102), Quinoline Yellow
(E104), Sunset Yellow FCF (E110), Ponceau 4R (E124), Allura Red AC (E129), Carmoisine
(E122) and sodium benzoate (E211) on children’s behaviour were studied. Five of the six food
colours belong to the class of synthetic azo dyes and one, Quinoline Yellow (E104), is a
quinophthalone. Sodium benzoate is used as a preservative.

The study involved one hundred and fifty three 3-year old and one hundred and forty four 8- to
9-year old children, selected to represent a broad range of behaviour in the general population
including children with normal to high level behavioural activity. Children who were
medicated for ADHD were not included. A global hyperactivity aggregate (GHA) score was
the main outcome of the study, and this parameter was based on aggregated z-scores of
observed behaviours and ratings by teachers, class room observers and parents, plus, for 8- to
9- year old children, a computerised test of attention.

Mix A containing Tartrazine (E102), Ponceau 4R (E124), Sunset Yellow FCF (E110),
Carmoisine (E122) and sodium benzoate significantly increased GHA scores for all 3-year old
children compared to the placebo control GHA scores (effect size 0.20 [CI 0.01 to 0.39],
p<0.05).

Mix B containing Sunset Yellow FCF (E110), Carmoisine (E122), Quinoline Yellow (E104),
Allura Red AC (E129) and sodium benzoate had no effect on GHA scores in 3-year old
children as compared to the placebo control GHA scores (effect size 0.17 [CI -0.03 to 0.36}).

This result persisted when analysis was restricted to 3-year old children who consumed more
than 85% of juice and had no missing data (complete case group); in this analysis the effect of
Mix A in the 3-year old children was still significantly increased compared to placebo control
(effect size 0.32 [CI 0.05 to 0.60, p<0.05) but for Mix B no significant effect on GHA scores
was observed (effect size 0.21 [CI -0.06 to 0.48]).

For the 8- to 9- year old children a significant effect of Mix A (effect size 0.12 [CI 0.02 to
0.23}, p<0.05) or Mix B (effect size 0.17 [CI 0.07 to 0.28], p<0.01) was seen when analysis
was restricted to those children consuming at least 85% of drinks with no missing data
(complete case group). When all 8- to 9- year old children that completed the study were taken
into account, Mix A had no effect on the GHA scores compared to the placebo control (effect
size 0.08 [CI -0.02 to 0.17]) and Mix B had a significant effect on GHA scores (effect size 0.12
[C10.03 to 0.22] p<0.05).

The authors concluded that exposure to synthetic colours or a sodium benzoate preservative (or
both) in the diet result in increased hyperactivity in 3-year old and 8- to 9-year old children in
the general population.

Based on surveys conducted from 2002 to 2005, the target colours are more frequently used in
sweets but also occur commonly in soft drinks and benzoate is frequently present in soft drinks.
Children consuming brightly coloured sweets may be exposed to levels comparable to those
considered in the protocol of the McCann et al. study for one or more of the food colours
studied. Comparable levels may also be reached in those children who consume brightly
coloured soft drinks. The level of exposure to sodium benzoate is also likely to occur.

The Panel considers that the steps taken for score normalisation and aggregation are
mathematical transformations that might affect the assumptions of normality and independence
of the data which are essential for the whole statistical analysis. Therefore, the authors’ primary

The EFSA Journal (2008) 660, 2-5
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analysis was repeated using a more justifiable and conventional statistical model, and this was
supplemented by a set of additional analyses with the aim of aiding the interpretation of the
results.

The Panel considers the re-analysis undertaken by EFSA, in which all single variables (minus
the individual baseline value for that variable) were considered without normalisation, so that
each subject served as its own reference, as the most adequate. This re-analysis was undertaken
both at the level of the individual parameters as well as on the aggregated scores.

Based on the results obtained it was concluded that the analysis with the recalculated GHA
score led to broadly similar conclusions to that in the original paper by McCann ef al, except
for the following:

(1) The Mix A versus placebo comparison was not statistically significant for the 3-year olds
when all subjects were included (entire sample), while the significance for the > 85%
consumption and complete case groups was increased slightly;

(2) For the 8- to 9- year age group, the Mix A versus placebo comparison was no longer
statistically significant in any of the three consumption groups.

In addition the data were analysed on the basis of a modified GHA score in which the parental
scores were not included. The results from this analysis no longer revealed any statistically
significant effects of Mix A or Mix B versus placebo, except for Mix B versus placebo in 8- to
9-year old completers.

A further analysis was carried out on the whole data set, comprising analysis of the single
variables of parental scores, teacher scores and observer scores, and, in the case of 8- to 9-year
old children, computer-based scores. There is a suggestion from these analyses that the
statistically significant effects seen in the 3-year olds (Mix A versus placebo) and in the 8-to 9-
year olds (Mix B versus placebo) are largely driven in the data by the parental scores and, in
the older males in both comparisons, by the computer score.

The Panel notes that some, but not all, earlier studies have also reported effects of food colours
on child behaviour, the majority of these studies being conducted on children described as
hyperactive or with a clinical diagnosis of ADHD.

The Panel concludes that the McCann et al. study provides limited evidence that the two
different mixtures of synthetic colours and sodium benzoate tested had a small and statistically
significant effect on activity and attention in some children selected from the general
population, although the effects were not observed for all children in all age groups and were
not consistent for the two mixtures. The findings may thus be relevant for specific individuals
within the population, showing sensitivity to food additives in general or to food colours in
particular.

However, it is not possible to assess the overall prevalence of such sensitivity in the general
population and reliable data on sensitivity to individual additives are not available.

The clinical significance of the observed effects also remains unclear, since it is not known
whether these small alterations in attention and activity would interfere with schoolwork and

The EFSA4 Journal (2008) 660, 3-5
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other intellectual functioning. The clinical significance could possibly be clarified by
assessments that used scales for functional impairment and diagnostic interviews, especially if
a high proportion of children with high symptom scores were to be included in such a study.

There are thus a number of uncertainties that are apparent from this new research, some of
which are echoed in earlier research. These include:

o the limited consistency of the results with respect to age and gender of the children, the
effects of the two mixtures of additives tested and the type of observer (parent, teacher
or independent observer);

e the unknown clinical relevance of the novel metric, i.e. the GHA score;

e the unknown relevance of the small effect size (as was also seen in the meta analysis of
earlier studies by Schab and Trinh, (2004));

e the fact that the study has not been designed to identify the effects of individual
additives;

e alack of information on dose-response;

s the lack of a biologically plausible mechanism for induction of behavioural effects from
consumption of food additives.

The Panel concludes that the McCann et «l. study provides limited evidence that the two
different mixtures of synthetic colours and sodium benzoate tested had a small and statistically
significant effect on activity and attention in children selected from the general population
excluding children medicated for ADHD, although the effects were not statistically significant
for the two mixtures in both age groups.

Since mixtures and not individual additives were tested in the study by McCann et g/, it is not
possible to ascribe the observed effects to any of the individual compounds.

The clinical significance of the observed effects also remains unclear.

In the context of the overall weight of evidence and in view of the considerable uncertainties,
such as the lack of consistency and relative weakness of the effect and the absence of
information on the clinical significance of the behavioural changes observed, the Panel
concludes that the findings of the study cannot be used as a basis for altering the ADI of the
respective food colours or sodium benzoate.

Key words:

Hyperactivity, ADHD, children’s behaviour, Southampton study, McCann, food additives, food
colours.

The EFSA Journal (2008) 660, 4-5
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Tartrazine, FD&C Yellow No. 5, E102, CAS 1934-21-0, Trisodium-5-hydroxy-1-
(sulfonatophenyl)-4-(4-sulphonatophenylazo)-H-pyrazole-3-carboxylate, food colouring
substance, EINECS number 217-699-5.

Ponceau 4R, New Coccine, E124, CAS Registry Number 2611-82-7, Trisodium 2-hydroxy-1-
(4-Sulphonato-} -naphthylazo)-naphtalene-6,8-disulphonate, food colouring substance, EINECS
number: 220-036-2.

Carmoisine, Azorubine, Cl Acid Red 14 and CI food red 3, E122, CAS 3567-69-9, Disodium
4-hydroxy-3-(4-sulfonato-1-naphthylazo)naphthalene- i -sulfonate, food colouring substance
EINECS number 222-657-4.

Quinoline Yellow, D&C Yellow No. 10, E104, CAS 8004-92-0, 2-(2-quinolyl)indan-1,3-dione-
disulphonate, food colouring substance, EINECS number 305-897-5.

Allura Red AC, E129, CAS 25956-17-6, Food Red No. 40, FD&C Red No. 40, disodium, 2-

hydroxy-1-(2-methoxy-5-methyl-4-sulphonatophenylazo)naphthalene-6-  sulphonate,  food
colouring substance, EINECS number 247-368-0.

Sunset Yellow FCF, E110, Food Yellow No. 5, FD&C Yellow No. 6, E 110, CAS 2783-94-0,
Disodium 2-hydroxy-1-(4-sulfonatophenylazo)naphthalene-6-sulfonate.

Sodium benzoate, benzoic acid, E 211, E 210, CAS 532-32-1, CAS 65-85-0, food preservative,
EINECS number 208-534-8.

The EFSA Journal (2008) 660, 5-5
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