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Corynebacterium glutamicum 7> b A PE S VTR L-v A F 2 0 & BRIy
& T D ERHRINIZ oW T, fBHR IR ERFEEMERF 2 W T, &anfdE
SCRRTAM 2 E i L 7z,

ARHFNL, FEBIR THHEEE TH D Corynebacterium glutamicum 7> & FE L
IRV AEEINT L-v 2AF Y —HBE—/KmY G L-t 2F T ) % 98%

EEHET B,
BENELEZBSITX. MEOEERY ., Xj‘%i'ﬁ*% nﬂﬂﬂiﬁ:x%//J BV,
(e AF Vo &EFMOATEE (AR | THEAFVUEIT, RAEMDY

EALIC BT AR Z?VV%&H&E’C%OK\_&#E\ fA By &
LCEGLEEATF VT, AOERATF UV UEBIES KE BEME W5 itk
TRV, TeE X2 F U3, B HERL X OERRIY E L CaEEA IR D
EDICBWT, BRICEETHAZEICLD NOREZEBER I BEALORNI &
WP LN THD) LFHliL T 5,

T, AEHEKTH D C glutamicum 3. EFSAIZEIT 5 QPS IZ40¥E X1,
TR ORENUNDEFEDIZONTEDRZEMEDRHERINTND

AREHFN O EZH AL, £ DBEFED Jﬁﬁ&@‘ﬁ%%’@fﬁ/ﬁ ﬁﬁ%%%)@fék
AREHOGEHE Ky ELTRHEENLTERLELGAICB T 2 A~ EIT
MU CEHORELZE X T,

ARBLH 2 T2 R B R B L Ot B8 I B 1 2 Z e MEBRIZE i ST
WA, LrE AF VU BRI LM TIE, BB RIEALNLL
N Tz,

Loz &b, BMEZeZE ST, Corynebacterium glutamicum 7> 54
PESNT-HEE L-e ATV U2 /0 & T 8B INIEL. RNy & LT
WO SN DRV ICENTIE, RaZEB L TAOREICKHELH 22 AHE
PEIXEGE CE DRE & 2T,



I. FRlixt REAMAFMP OB E
1. REKICET HER
(1) BYEDIZET HIFR
O —fixs
4 Lre AF Uy el —KanY (EEL-eXFT )
#4, . L-Histidine Monohydrochloride Monohydrate

@ b4 %%
IUPAC
B4 : (28)-2-amino-3-(1H-imidazol-4-yl)propanoic acid;hydrate
hydrochloride
CAS (No : 5934-29-2)
H:4, . L-Histidine Hydrochloride Monohydrate

(1. 2)
@ 413K
CsH9oN3sO2 - HCI1 - H2O
@ 1=
209.63
(W1, 2)
® #HEX
H---N""I-I
LW e}
H - HOl =H0

(2) RADHEETE

THXRA P — R BMEIRE FEK D & T DE %A AV C Corynebacterium
glutamicum FEBAE TR Z REESY 7 N THRICHEE L, BEEHEIC
FoTL-eRXAFVUEERIBETLEZ, BBV OLESSA 4 0 ZHAIEZ W
THEEFEOA MM ERE - AT 5, 6T, WEREINx CHERE & LR

L CIRMERESS, ZOREIELESEL CRE28ET S, (21, 3,
4)

(3) RIXKEAMICET H1FH

AEFNL, 105°CT 3 M MBERE LIRS, HiE L-t 2F 2 % 98%
UEEHETDH, (ZH 1, 3)



KT DR TR DOFE R -8 A F 2 8 73.49~73.61%. % :16.56
~16.91%. Y U : 0.01%. K47 : 0.02~0.07%., & DK sy : 8.91~9.27%
Thole, (B 5, 6)

ek, MIERERCIX, $h (Pb & LT 2pg/glhl ), BE (As & LT 2puglg
LF), 7ToE=0U L (0.04%LLT) IZOWTHKERAREIND, (R 3)

2. HHICEAT HIFR
AEFNT, HREOFELZZOEFEHA L LIZbDOTH L, (B 3)

3. H&
il Bl D ek oy F DD Eh S DR (B 1)

4. XNFEEAMRVFME

ARG B GE LR BRI TH 0 | FEIE R 1 AR O HER IR
BIE L EAFVUBRRE LT D RFES (2R AT —) AFEHI L,
0.01~0.5%E T, B FO L AF o OGRS TCEFOARESYZMET D
HEOCHAT 2 LRI LTS, (B 1)

5. FAHEBMRUFERKRT

EAF VN, XU EERRT D 20 EOT I JBO DT, XNy
BHIZIELBO LN, ARF TREHORETEENTWVDLZ ENEZ N (2R
7. 8)o NiF, BN O XU NI EHEEZEBRL, TOMHEEKTTHDT I/ BEIZN
KM%, I L., ks o X7 BoMRBICFIH L TWD, 1985 412 FAO,
WHO, UNU B¥ELL-EET I /JBebllc, WATI/BELTHbhT
W5, FRICHASIROREICHART I JBEThd, (R 9, 10)

Fo. BERATF UL, BRAEAE (0 22 FIEALE 233 ) 85 13 55 3 1A
DODHREIZHKSE, NOREFBEEZEZIBZNORNZERHLNLTHLIBDE L
TRAFBRENEDLIWE (LT THEAME) E\n)H,) LanTnb,

L-e 2AF Uy ofiftiRngm e LCoRMAIL, fAeth oMy o X7 BE2Mz5
LK DREAMDIEKES, HE. BMAKEIYEO L AF VUM EEEL R
RBEIEDLZLICLEBREOEENHFFI N TS, (R 1, 11)

W L- e AF VU3, ERNTIE, MR E LThRESNTELT, 72,
A EI S & L TORBIZ D,

s <cix, EU, 74V 77V 0, 79V, =¥ 7 b, @EICZEBW
T, Lre 2F V0 R — KN 2 a5 L LR & LT
FEHARROLNATND (ZR 1, 12), KETIEL, L- X DL-& 2 F 2 1% GRAS
DREEZITTWND (M 13),

U RO 2 M O FER K OV B O B I B D ATy (B 51 AR B 5 198 %) TIED
RE LY



£ 72, EFSA TiZ C. glutamicum (EFHAZER) DOPEATLH L-bt AF T —
HWREHE — K FIZ DWW T, REHIE L PEEFE (sensory additive) & L TEIY
OMEEIZIS T CHEU 2 &2 HEHIWM LS A1, AORE~DOBR&IT <
HETHDEFML WD, (B 14)

LS. BT NHT =<~ AR S0 B BRKES ~ C. glutamicum |2 X
DAEPES VTR -t AF VU 2GR & 2 EBHRINY O FEEIZ DWW TH
AR EINTZ LI, FAEND ., SO Z 2O &K O E OB EIZHE
T OER (FEF 28 FR1EMAL S 85 ) 2 2 &5 3 THOBUE IS < BRI &
L CORECICFES 3 &5 1 MO GHEIZEE D < SEHSINY O 5% K LK
DR ENAR DM EFF N 72 STz,

I REEICRIMEDOHE
AR 1L, SPEHR N ERF AN BB 2 210, KA oL 2MIZET 5
TR A B Lz, MAEFERRIINRICR LT,

1. RARUVEBEYEICET SHMR
(1) BXICETZHER
O JFARDH By

ARANTHE FOPRENS, L-e AF P U ICHEBEEZAMIN L T, HBE 0%
TEEHRMY & L CEES B SN D, HEBREIX, BBl hz%,
EBEHIZHEAEA F L7220 BITilERE L-e 2 F U LTHIET 2, (B
FR 1)

L't 2AF VUit BT EZTESIT L FEhii S 40 7- A 5 B 522 5 0 %f
LAMERIME Te 2TV r ) (BIR) (2B W T, TEYH E 3K 5 & OV EHR
e L TCamEHERENARVICBNT, BRICERTAZLICE Aof
REBLOBENORNZEBRHLNTH D] LIS TWD,

@ JRARIRIEY

ABANIFEEEZZOFTEFRALE L-boTHY, HiE L-e AF V0%
98%LL LEHT 5, (B 1, 3)

ARBBNDORR 3 T OFER, BT TH D AF VU ROKS GEdKE
i) DDA E LT, WRREICHKR T HHFE (8 17%) ., 5k
SHKDO U U (0.01%) PR INT, (B3R 3. 5, 6)

U UBRIZOWTIE, BB B W T ERMD I S s < R S
nTWwWs, £/, EFSAIZ X5 Hili T/ /v —7 ADI 40 mg/kg {KHE/H &
LTWD, ARANCEZEND Y VIBIEEIX 0.01% Th 5 2 & D b AR R 2 i
B & L THEDNICHWO NI HZEICB T LY Do N ~DmEg 8T
M CTExDHLEZONZ, (B 15)
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APSN ﬁi?l*ﬂiﬂ@ﬁ‘é C. glutamicum 1%, EFSA (2B 5 R EMAEY
OEEMHEE (QPS) /I Ty, 72 /E&&U%ﬂu%@ﬁzfﬁ%
DWTE D4 im& lEnTnWb, (R 1, 16, 17, 18, 19)

(2) BEMEFICEHITIHMR
AEANL, FEAZZOEF/HAIL L2bOTHY | MIEHWEFORMNIT
VY,

ik (1) RO (2) 2B, ARAOGHRRIIE. € OREAF O Rl K& O A
OHE - MEZEET L L. ARFOGAHM S L LTRMZN L TERIRLIZS
IR HDANDREFZBIEATEIRE LB X,

2. BREBHER

AREF 2 W RBIIER I LT,

BMELERZERT., HRAPWETME e XF V0 B W T, [ENEIER
R/ OoNTe2AF VU EEEMO MR (HWE) B T2eAF V0 &
X, BB OSLEEICB T ANEMEE ZAF O EERBETChH T2 D,
BRI & LTS LEeEXF IO UE, ADEZAF VU ERELY KX S HE
B AREME IRV EEEE L TV B,

3. MRIMIZE+HLEHICEAT SR
RN 2 DW= Z 2B E S TWhWRWnA, LTI Lre RAF V0 &%t
SEE~TEH LIRS L,

(1) &K <ZEGE 2>

i (RER 10-20kg) (I L-t A F Y % 3 BEREEKRS (LR (b
AF T 0.22%E F) 12 0.06,0.12, 0.18% %I, # & 0.28, 0.34, 0.40% (112,
136, 160 mg/kg RE/HFEY 3)) L., ZaMEBRNFEM Iz, 0.12%7F (E
AF VKRR 0.834%) B A D EGRHIIB W T, B E L OEH &/ IR E O
KT L=, — ., K ((KE 8~25kg) I 6 HEREI& G (GEfEAIE (B X5
T 0.23%EH) I AFVUKRE 0.26~0.38% & 72D X0 IR L 72 o5 BR
Tl BEHHEOKE, AHEE, BEELOEHEEMEEAELICETALONR
Mmole, (ZH20)

2 BRICHWE L-e AF U3, KA T 2nwZ e zEBEERE L,
3 (REY -0 o E% Environmental Health Criteria 240 (EHC240, 2009) O #a & E T
LV HEE (B 21)



(2) BB <ZBEH >

O B» (HeEp@L 7R — o, 8 Hilim, KE 4 PI/HE) (AR & vy
10%) HFOa—rAX—FEHF& (43.3%) "6 3% % L-e AF Iz
7= fAkE (3,750 mg/kg RE/HFHY 5) 2 10 HEIREEHK G L, ZaMEilBrnsE
S/, ZOREER, L-e AF VU REFETIL, B#EE & O & L
fAkt R GREE i LTI T L, @Fl7e L-& A F ¥ U & 512 X o TRl E ] 2
FlEEZ SN EEEL VD,

P EREE 1L, BRI ZeERNmRIntmo7r I Vi (L-ATF4=20%)
I EEBINESL, e 2AF VoS EgEmictT a2 etiimnb ol
EZONDLEMRPAL TS, (R 1, 22)

@ W L-re AF T v 3 EMBIRERS (GREEER OT M K Z Fep ki
1%%MN) T 2RBRAER Sz, BEHTERBFTICEEBIIALN -T2,
(ZH 20)

4
5

RBRICHWZ e 2F V0 d, RBATE RN EN62EER L L,
EEY 7=V OS5 &% Environmental Health Criteria 240 (EHC240, 2009) o #1%fH |-

KXo HEE(ER 21)



I. EmEEEZENM

ARHAFNL, IEEE XK TH D Corynebacterium glutamicum H 5 JE %
BICEVAEESNT Le 2AF D —HBgE— KM (EE L-exFvr) %
98 EEHT D,

BmLZEZERIT \ﬂ%%%gﬁﬁirtx%?VJV%wfIEX%VV
BHEEY ORI R (R B85 AF V&L, RO Y ZH Iz B1T
HZRNREMEE A F V&L ﬂ&ET%ot_ Enb ., fEHRMME LTRSS L
EXAF VUL, ADERAFVUEBRELERE HME 2 mREHEIREy), Te
AF VT, B AEIES R OGN & L CEFEFEASNARYICB VT,
BRICEE T2 LICED NORELZHZ2 I BENORWVWI ERHLNTH D
EFHE L TW 5,

T, AEEKTH D C glutamicum 3. EFSAIZEIT 25 QPS I3 S 1.
T BB OZENLUNDEFEDICONWTEDLREMENHER SN TWVD

ARA OEZH X, £ DOBEFD n?fﬂﬂ&@jﬁizﬁﬂ@ﬁﬁ/f ﬂﬂ%%ﬁ%)@ﬂ“é&
AREHOGEHE Ky ELTREHEENLTERLELGAICB T 5 A~ EIT
MU CEHORELZE X,

ABIE 2 AW T RE R L ORI REW BT 2 ZaER BRI Ej ST
WA, Lre AF VU ERBREWICEG LA TR, 2B AL R
Moz,

lEDZ &, BRnEEEZBRIX, Corynebacterium glutamicum 75 &
PESNT-HEE L-e ATV U2 B0 & T 8B INIE. RNy & LT
BWENIEHN SN DRV ICB N T, Bz @B U T ADOREICEELY 5 X 5 AlhE
PEIZHER TE DREEE X T,
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<H#H REBEBFBEH>

I o 44 R
EFSA European Food Safety Authority : FERJMN £ i 22 4 1% B4
EU European Union : BKMNEH &

Food and Agriculture Organization of the United Nations :

PO o s e e

GRAS Generally Recognized as Safe : —fRICEZ L AR IND
QPS Qualified presumption of safety : R EMAEY D22 2 VEHEE
UNU United Nations University : [E# K5
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C I

B (R 22 E1EMEE 233 5) B 18 RE S HOBEICESE, AD
REZEZ2OIBENORNVERHLNTHL LD L L TEAFBHRKENED
ZE (RBHAME) L ENTWVWDHE ZAF T UINTHONT, BRI 4
ME L7, B 2MA~OWETIZS 0 B\l L-e A F U 2887 & T 5 EEHE
I OFEARZERE ISV, At EFEENER (BlrattidR (L-e 257
VHERRYE) . AMEEERER (L-v 2 F D ) . IR K& OB S R s B 18 v
mERE (e X F U UERRE)) KO EFSA OFEiERF - ICRH Sz,

HRNENERBRICBW T, EXF VU EHBHAMY E L TEEEITREKE G L
RBO—HTIE, BHEOEATF UV URERICBVLTHBETOE ATV UE
HENBEELEEL THWERTH -7,

il SN BEHEERBROMGRLEOEROI A NS, XA F ¥ 3#H)
WA EIES L ORI & LTRSS E. AR e o> TRERIE & 72
B Ciat= i e AN C ] TR B

L-t 2AF VU Mnwiz-o v b odAatEERROR 2. NOAEL |3/
T 1,630 mg/kg (KE/H ., HET 1,760 mg/kg KE/H & HIWr L 7=,

18T M R OV S AUMERER (e K& G- & @ 1 ; 955 mg/kg RE/H ., M ; 1,105
mg/kg RE/H) IZBW T, BEICER L7 AF VO @M LU N AL
7N ECIE LT

EXAF U, NHEREL, RANINYE, SEIER DB TCOMHERZICE
WThH, ZNE TIKLEMHICET 28EOMBEILA LI TR,

RNBRERBR N OGO AF VU RGO EE (HR%) BT 5
EAFUUEF, ABYONKAMICB T 2NEEE ATV & EFBRETH
ST END, GEHRMME L THERESLIZERATF U UE, ADE ATV U ER
BEREIEMESEAMREHEFERVNEE X BN,

FDA 1Z. t2F Y (L-KODL-t 2 F V) ZfplRing & L T4 &
WrL. GRAS (—RICZELAREIND) L LTWD, £72. EFSA [ TEH DL
HWEWZIL U CHEHEEDOE AF U ZEHIRM U2, ANORE~DOR&IL
<, BETHDHEFMLTND,

LEDZ et BREAETESIT, E 2AF V003, 8 EIE S K O EHR
My eE L CHEEERHSNDBROICBNT, BMICEET LI EICX D NDORERE
EFHRRIBINORWZ ENHLNLTHD EE X T,



. FESRBVAEERZRUVARTMY OB E
1. A&
B ) = 3K
FRBHR N (el Bk D 28 553 & Dt D F Bk 5 D Afifa)

2. —f4
4 L-e AFT
g4, . L-Histidine

(ZH 2)
3. tZ4£
IUPAC
H4, : (28)-2-amino-3-(1H-imidazol-5-yl)propanoic acid
CAS (No: 71-00-1)
#i4, . L-Histidine
(M 2)
4. oF=H
CsH9N302
(M 2)
5. #FE
155.15
(ZH 2)
6. #BER
0
N\\W\OH
NH NH,

7. FRHEMRUVERRKREZE

EAF VN, XU EERRT D 20 EOT I JBO—DT, XNy
BHIZIESBO O AAP CITEBEORETEENL TS Z LR, (B 3,
4)

NiZ, B Z NI EHEEZERL, ZOWKES THLT I /7 BBIZIKS
fifts . WU L., MRk Z o "7 BORFICFH L TWDS, B XF P03, 1985 4F
IZ FAO, WHO, UNU "R EL-KET I JEe2 b Lo, MEATI JEELT
Wb T, FICAHROREICNERTI /B THD, (BH 4, 5. 6)

b AF UL, RafATE (BB 22 1A 233 &) &5 13 &5 3 HOBLUE
WS E, NORBEZELRIBENORWIERHALNATHGLI LD L L TEAE
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FRENEDL2ME (LT TR mE] Lvwo,) E3nTnd,

BATIEZ, BHAERLLE L CORKRBITZ2VWS, BN LZE2EZEST. BiWHAD
JFOEMAE L THEHAEINDEDE LT L e AF Ty GEBRELOZE DK
iz Ete,) ORMEREEIMEZITD, [RAPDEFERINLIEE L. A
DEBICKITTEENEDLLILOTIERAVWEEZOND ] LFMHLTWVDE (&
T,

il & LTk, i L-e 2 F Y (L-v AF Vv —ERE — /K

CAS No. 5934-29-2) BNEH N5, (B 8)
YRS O &I, RO RE RS OMOF RS Ok TH
D, MBI EFEEE 1ELTWDH, HRRMERIZ, fEFo L-exFT v
MARRT DG E (RFEAT —) HAFEEHIX L 0.01~0.5%F T, ff
FOERF VU OEFEIZIGLTEDOREDEMaT 2 BN THERNT 2 & AR
EEITHHI L Cna, AT, EU, KEFIZBWTEEHWFEZ X4 & L 72
BRI E L CHEARED LN TS (B 8),

BRENMYELTE, LEAF VU KRR L AF VU EBEOEHNRD 5
ILTWED, EbOMEHEREITED G TR,

Fo, e A2FP 3, BREAMEKBAEOREREMICHLRSFHT AT
HIE, NHEEGE LTY I /B, &0, BRBREA L L TEHSATY
%, (B 4)

SR OFEM (55 2 RK) Tix, BWKEENL, R L-v 2T 2/
ET DEPEHRIMIC DWW T, kO 22 2 O ek S OV O S T BT D iE
(BRFn 28 LA 356 &) 2 58 SHOMEICE S EERNMM E L ToR
TENF ONTRANES 3 458 1 HO LI S < SPEHS Y O FL e} OVBLRS D% E I
£% 5 R ERE 2N e STz,

N

I Z2MHICEHIMEOHE

AFAMETIT, KFEFMESED L-v 2 F 2 0BT % =28 2% /& O
BRI O EHERAER S 2 AW TR M2 BT,

R FEBRIC R LT,

1. P2/ BO—BRMEHERNERE

BRI EDRRIZE > TAURIE/MY I 7BIX, NEtEL®EY F FU o
DRAFREEN RS IC K » TINS5,

W S M7 3lERE 7 S 2 B IL . M 2 oo B oE R R ARBNC R S5,
RSN 7 X VO T5%IXHAMHAIND, HrLnZ X7 BICT <ICHRY
AENRNT X BITESTHE MR PRI S D7D, @Rl 7 I

U RO 2 M O R OV E OB IZ BT DA TS (A 51 R B35 198 %) T
E D DY



JBRITER SRV,
TR EBBISIZEY o7 X EERNREINTEHZOKRY ORBERKIL.
L-ZNVZ I, IRWT a7 NV ENVRIZEB S, 7 = U BIEEIZAD,
TIBOSICELVAELT-EROERIL, AEILZT E=7 & L THEEEHE
ML, BEILT CE=T ZRBIC. ®EFHEIWIIT o E=T ZRF|ICEHRL
TH+ 5, (W 3)

2. KNEIREEAER

FMEFEE T, LeAF U ET IV BRO DO TEROERKE Y THH . &
MmN E L THERDLENLTWNWD I END, AT HZEMEITE VKD &5
ZHiHE LT, MNENERE N O R O RIZHE L Tuneu,

—JF . EFSA OfEIRNMME LTOEe ZAF V0 O RONENEICRE T 5
B2MERETIE, EXAF VU E2EERENY E L CHEEICIRER G L - RS
FRELTEY., TOMELZLFICRELE (BRI,

UTFTORBRIZ, e AFVUVEGICLIABL PR Y VR E~DRE, F
T D MR OFHARICE T 2BEER. 7 o ARNER L% R ICHE~D b
AF VUMM R E MR T H 72O E i S vz,

(1) AABERAER (Sv k)

7 v b (Wistar &, 3 s, e, 6 Pu/Bf) lCe AF T % 2 HRENRE& 5
(L E AF VU BE £ 0.1, 0.3, 0.8%., FEEfEIFOE XAF U RE
EIARE) L. MRk O, BEIER . B, B) holEfe 2AF U U REZNET D
BRI S ATz,

ERARLICR LT,

Mk ol e AF VB, BERERFICEMLT-,
(&M 9, 10)

£1 2HHE ATV UREKRG®OMMBT OB e 25 2 RE(ugle)

EAFUUEREE 0.1% 0.3% 0.8%
Jib4 11.0+1.22 32.9+2.4b 93.7+10.4¢
& gk 74.3+3.22 85.8+6.1b 95.2+8.0¢
P (RN 7 ) 18.4+3.02 59.4+5.6b 101.83+8.1¢
" 38.4+5.12 84.2+5.5b 150.5+11.2¢

AR P RE - SEHE +=SD (n=6)
a. b, c: FITEFFMICAEEZEZHV (P<0.05)

10




(2) KRENREEAER (&)

(=7 vy —Fl, KHE 552kg. 5UH) ICEXF V% 14 HREIWHLE 2 (5
PO SE+ ZHEE) PNIEAN (2, 4, 6g/H) L, EILE. M REKROILE
~NOEBEERAET 2RBAER SN, e AFVURGRIZS L TR E XTF
U URBIXEMAICHEM L7 WEBEIRE VAT ~DO e AT U R E
WA BREEI R o2, (BRI, 11)

(3) AREERR (35)

% (WA, 1 B, K. 230 PI/RE) ICL-v 2AF YU % 6 BMMRAKRS (%
gt e AF O RE M- S 3 7.6 glkg fAEE (0.76%). B 4 :
6.83 g/kg fil Bl (0.68%)) L. #&GHMF L-v 2 F ¥ &2 HlE T 2 38R 2 e
ST, AT O AF U UREIL, MR BE- B L- e XAF U 5.67
g/kg fAlkEE (0.57%) . B AW : [ 5.32 g/kg filkl (0.53%)) (ZH# L CTAH & ICHY
m (4.75 75 5.25g/100gDM) L, EXF L DINTFFRTHLDL I
VIBEIT, BE (30%) (290 (0.891 225 1.205 mel/g #HER) L7, (B9,
12)

(4) ARFREHAR (tES)

L (Big7 fi, 42 Hifn, M 56 /8 IC L-e A F VU % IEFE 9 HEIREE
P 5-(0.18% i) L. &5 A L-v 2572 v 2 HE T 5l i S 7z,
MR O ZAF U RN VU REICERBREIMNIA Lo T, 72
B, BB R OB RN GRICB T 28O e 2ATF Y U REX
ZNZ1 0.58~0.49% % O 0.78~0.63%ThH-7=, (B9, 13)

(5) ANRERAR (AFE)

O fit (¥A AT UY S (KE T71.4+1.1 g, 51 VC/BE, AT UL B S
RABERE) e RAF Ty (B AF U UERRE) % 13 BEFRM&EE (& 56k
e AFUURE 1.0, 1.2, 1.4, 1.6, 1.8%) L., &GBER. B5HA
% S WM, 9O WM, 13 WEEICH A PEM e 2 F 2 2 RIET BN EH S
oo HEROEGHHICEEL CHARERHRe AT RNl (kK&
(1.8% M) @ 13 F#% 5 Tix 620 mg/kg FARIZHY) 23, L 0 IRWEIN&E
(1.0 XIE 1.2%WRMN) TIE, FEALEHMBLZOEREIIMD THELEZZON
7o, (B9, 14)

@ fit (XA A3 7Y/ KHE 1,6621333g) It ZAF VU A IREHKE (%
Bfiktde 2F 2 = 1.0, 1.3, 1.7%. 1.0% & O 1.7%+% 5 T3F 200 L,

2 A% Bz %wm”ﬁi% ENT R ESRT D0, T2 BoRKNERE, AR
%?75: Eﬁ _J»fﬁﬁﬁ“éf_ CIXEMNEUBEOHELEICEETILEND D,

3 1% 1~21 Hifn

4 [@] 22~42 A

11



1.3% &5 80 IExfEH) T oRBMAER I N, REBWYMIT 6 Ao 10
H%z 3 WizHd, BEXCHMEZMHEAGDLEERE Lz, 3BHI6., 7. 9 KT
10 AIZERE L7, SBRBEAAE 6 BB TIIMRAE T Ot e 2 52 B E XA
[CHEM L. 1%&%5-8E Tl 20 mg/kg, 1.3% TiX 109 mg/kg KO 1.7% &K 5/ T
1%L 289 mg/kg fHRNHY TH 7=, (B9, 15)

@ 7V ($h#E, (KE22g, 44 VL/Ff) ICe A F V% 6 BHMREEHRE (&5
fAkth e AT U URE - 2.5%, EEEE 1.6%E%H) L, e AFTUENET
LN ER SN, BINETOHRTOe ATV RE (562 mM/kg) 13xf
FERE (42 mM/kg) O 15U EOEETH-7=, (B9, 16)

3. BExEMHER
Le2F U Wi L-e AF VU EBEICET 28 FEERBREREL R 2 1R
L7,

12



#£2 L 2AF VU NI L RAF YUK OB MRS E

AR R pOE- & (RS Z M
in Escherichia coli L-e AF VUG . | B Z M 17
vitro WP2 uvrA 5~5,000 pg/plate

/pPKM1012 (+S9)
Salmonella L-e XF U U EERE . | BB | S8 18,19
typhimurium 40 mg/plate (=S9)
#l72esk | TA100-10P
BB | E coli L-e 2FY etk | 3 20,21
5 WP2 uvrA 5 mg/plate (+S9)
/pPKM101,
[A oxyR2
E. coli L-exFvr: M | 2R 20,22
uvrB, 310 pg/mL (-S9)
uvrB umuC,
uvrB lexAc
Fr A =—A LA |L-b AF D UERE | B | BR23
4 — fifi H Sk A 1,250, 2,500, 5,000
(CHL/IU) ng/mL (6 B[ LB
JLPRT% 18 WE[HBE 3% |
-S9)
625, 1,250, 2,500
h m ng/mL (6 IRF e ALEE |
el AUER T 18 W EE
+S9)
156, 313, 625 ug/mL
(24 FEfEIALEE . -S9)
F v =— XL A L-v AF T Rt =4s Z MR 18
&”—‘Hﬁfm%%ﬂ]ﬂ/ﬂ 20 mg/mL (24 H#Fﬁﬁ&
(CHL/IU) N 48 PR ALER, -S9)

h b RRMM Y 8Bk Lo AF U0 21 Bk d % MR
ﬁfﬁfi/\@ 61. 111 pg/mL(-S9) 20,23,24
,ﬂﬁ)‘ B bR Y > ER (Lt A F D it 4| 2R 20

~100 pg/mL (-S9)

+S89 : REBHEMERFIEK NIEFET

a: NV N7 7 UoBERMKGE

b: ANV T h~A U RGFHERAITFT 7 AH 6

c: 77 b—AFIHED 2 WKIEGEHE

d: mw%%ﬂMEéthgﬁ FLZORBIZOVWTHEKMFEN 2N &b, EFSA
T, OFERITERMA TN 2N E LTV D,

5 XAXIFT7AREMVAEIRERLERRARIT, WH b 2 F VTR Z VTR S 1L
LT EMB, ERATFUUEHBRWEIC if%@w ZoH, MU N7y BRI R E
EHOZHR, A XIFTAEDOA MV T b A AR 2RI L ZRBOUIRIBE O Z
7 h—AFIMAREEFIN L3 % EhE L7,

6 2 ML bV A VUARIFIICHITE T B 4 BT SEAVRAEIE D & IEFIE KA~ DR &
P L BRERRRTHAVON S,
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BMEZREZBRIT. In vivo BIEHERRT — 213G R1 07D,
EFSA 1T XV #EFafH T Havie vy & S 4172 fili ok e o 75 (R A sk g oo 155 1 80 L % B
x| EIm 2R AR BB N N R B E SRR O % in vitro BRAE R D EETH -
e, EAF VT, BIWAHEEG KOOSR & L TEH I
By ERICE > TRERIEE & 2 2B @ EIX v & L=,

4. RHESHHAR
L-t 2 F ¥ » — Rt — Ky o 2k s R (LDso) R 2 & 3 1T Lz,

#£3 L-v RAF VR /Ko aMaErERBRE R (mg/kg (AE)

o4 el B G- B LDso (mg/kg /A ) Z [
i3 il

7wk & 1 — >2,0002 Z M 25
— >2,000 Z M 26

5 BaMEHEAR

7w b (F344, 6 FHfm, MM 10 IB/8) 2 W2 L-e XF 2 IO 13
MHE At EERR A ER I, -t 2AF Y U HEEE % 0. 0.31. 0.62, 1.25,
2.5, 5.0 %D THIBHIRIM L TIREEHR 5 L 72 (K ;0. 190, 400, 780, 1,630,
3,480 mg/kg fAE/H . M ; 0. 220, 440, 870. 1,760, 3,590 mg/kg {AHE/H IZ
EEDN

KB 28 CRHRTIIRBD LN o7, 5.0% O CTIREHMEDKT
DO LT, MEFEIRAE T, 5.0%FEOHET Hb X Ht @ HINA, 1k &1k
ZHIRRAE T 5.0%EEOM T BUN KOV LT F = OEMRENEFNRD Sz,
AR E BEIZ DWW T, 2.5%LL EOREDIE T F Al B b 5 B0 K& OVl o fE B
LhE BN, 5. O%Ei‘@ﬁkﬁf“ﬁxttiitﬁéﬁu%%h%“ﬂmh&bfgznto I73 BHLRH ik =
HIRR A TlEL, 5.0%HE OB TH B HIR DK F R 5/10 FIIZE D bz, £
@%@HT IO N o, TALUS Dl DV TIE, MRk TR 70 2w

IO LN o7, (B 27)

Dbz tnd, B EEZES I, NOAEL 13T 1,630 mg/kg {KE/H
(2.5%#E) . MET 1,760 mg/kg (KHE/H (2.5%#E) L HIF L 7=,

Ua

14



6. EMEMN - BNAUMRR

7 v b (F344 &, 6 ., MEMES 50 VC/BE) (2 L-b AF U U HERE (M
99.8%) % 104 HMREHES (1.25 L O 2.5% Ak (I ; 472 } O 955 mg/kg 1A
/A L ; 558 TN 1,105 mg/kg (KE/HIZFEY)) L., BYE=ENE - B AN
B  EhE X iz,

104 HCTOMERERHEGREOE(FRIT, RBEL IR L THERZ(IZA DN
o Tn, BEHBRME 76~104 H@#&&Uﬂ 84~100 A TP 2.5%H& 5-FE DI T
DORERMEITIE T Lz,

Fo. HED 2.5%FEREORIMERE., M/ k%, Hb L O Ht A EE TH -
Tmo WED 2.5% % 5-7E D R &M B &I ONZ 1.25 KON 2.5%# 57 O 8 %t Bl & & &
MNEETH 7o), MREEIZIIEN AN > T, 1.25 LN 2.5%#& 5-HED
BTl BioMaxt EBENSIREE L i L CAEICE N - 72, KTREEE S Tl
DETORETHE A OEBENEELZN, 2 TCTOEEERAITHBEFENICZ 0%
MOT7y NTHARRBETDIZENHAOLNTWVDILOEHEBULTEBY, W
fE DR ERBMEBENTNORGRICBWTHLAEERBEINIRD o Tz,
Lf:ﬁof\ ARRBREM T TlX. L 2AF Y UHMBREIZ F344 7 v MIZEBWT3E

IMEER LW ERERR LT,

ui@ b, BREAETESIT., L-E AF V@SN - B AT

RUNEHIE LT, (BHE 28)
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7. NZET DR
(1) EX2TUBHEICEHTHIHMER

EAXAFVUEFERAZ I VORITRTH Y | RN TIE e ATV 0 iR BEEE R
LV e R I UBEREIND, B AKX I T A2 OMEKEORER - Th
V. HEESW., MEIEE. BRELRT LAX—KIGW M HREEWE T Y%
SOMBICRIWETHD (BRI, Akt LToe ATV omgEH 51,
b AZ I UARICEET DS (BRI, 29),

RRITIEATF U ERRECEA L, MEMICIVEBRINT-ERXAZ IV %
FAZNT L CARNERTIE, A I VABRFENELDIZENMLALTWD
Zimb, EU ClBEEAANOE A X 2 g KIERE%Z 200 mg/kg fall & L T
W5 (9, 29),

WAL R OEZEFHEOEADOE A X I VEREIFAAICHEAEL N &R
ALTWDR, NOREEIZKIFTRERMEIL, fHFEATIZS50 mg e A% I /A
EZIhTWb (29, 30),

RETCOE R Z I AERICIE, AOLRMERFM, IRE, pH, fAIRE, BER
e LTCOREEREZS OBERNBEE L TE Y, FAO |I., #IE72 R &R E %
L CHAEMORGTAIRERMEZETDLIE, V7 TOE AX I VEAREZ L
TeEAXI VAR HREEZALIEDLI LEEZIZKWELTWDS (BH9),

FEEDAP X, V7O EEZ KL T DHE AT VU OfMEH#HFRIL., HED
WIEZR B DK OMREENHER TE IR, B A X I AR EZ & 7= 53 7]
MRV E L, ZofmidfthogmbictmL CEfTcExsELT0n5, £
o, EATFVUUEBBEICEATAAMETIT, e AT VU ORERG ITANT
ERXAFUUEBMSE, MAOREY RRFICEI Ve R I VREREL R D
AN D LR L (2] 9),

WY R OFZEHO LT BB E REZND OEFEMICEEE L7 A X 2
CEFPHEREAORENLLNL N S, FEEDAP (2215 O&H 0 3
BAMIETEAF U UEREEE L8O LA B OVEEY & E I
L2 LICEDAN~DERAZIVOREEEMTIRNEEZLND Effwm L TV
% (BR09),

(2) 2R

EMCERFVUA2ERESYE (24~64 g/ OWi#HIRE) . WE LK OCRF IO
IZFENL OBREOEACZE LR, BEIXIALN o7z, [RPOHEHOHE
I, NPER (B, & R%) Wb Sz, (R4, 31)

FAO I XX, fRADE R F VU LR 8~12 mgkg KRETH-7, K
J, KE, BARAOE 2AF VU EEEIL 2.12~2.40g/H (30~35 mg/kg AHE/H
IZFEY) L oHREDRDH D, o, EEORBRERICBWT, GHEE AF U
b MG L%, mEh e RF 2 U BE ITREIC AT D, REHB I
MCTHADTDZENRHERSNL TS, /Ly x2—DRNWERICETIREES
DI, BEATF VU 4~45g/H (70kg A 57 mglkg KRE/HIZFHY) &5 L
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TTHEIle h~OFFEZEITIFEOLNT, £, BN E LT 0.55 X%
0.60g/HEH L= A. A (18l L), HF (14~18 ). 1 (10~14
) I OWTH NOREFRE~FERELZEXDZ TRV EEZLND RS
J=., (B 32)

8. TDhdDEAER

20% (wiv) Wik A F 2 8HENZH>WNT, OECD 14 K A > No.437 |2 %
DE . FRHAEE AW TRE E L OFEE MRS (in vitro IRFITLMERER) %2 5
fiL7=EZ A, OGS (mildly irritant) 2374 5 L7z,

bt 2 F ¥ Al 10 mg (26.3 mg/ecm?2) (Z>W T, OECD 4 K7 A No.439
IZHS&, b PEEBEEEREEMEZ H VW in vitro KRS RITERER & it L
T, RIERIPEMEIX A SN o T2,

OECD 714 K74 No.429 |22 %, w7 X (CBA/Ca %, ) #H Wiz
Ty R A Eh L, —BRERERELELIIAL N o T, LB
L ARG IE A b, REREEDE T WnWEHr Sz, (BR9)

9. WEIMENLEERF P VEDRE

2. RANERERER (3) KO (5) O, QoiBRE R L. AR MAELER &R
DEWAKL O TFHAFOE ATV EEZS5S5FZXZTCAODEREIZOW TR %
1To 7,

HARMIEER SFEOBRMA T AF V& (0.97~1.9 g/100 g) % i
BOGK 31EiEME) L7-& (2.91~5.7g/100g) & . LitiBRfESRE (5.25g/100 g
DM) Zi#+ 5 &, RARSEOL AF P U BEOHIHNTH - 7=, AkBRO A
FOEAFV U E (0.76% (M - ShBH) . 0.68% (FRd)) 1. WHB O
VEEE (0.29~0.34% (HARHEERE), 0.25~0.35% (NRC)) LLETH 7=,

F7-. FARSEOY FHNTE ZF V& (0.564g/100g) &, oS E
@ (0.062 g/100 g (1.8% & 5-#E)) K OA@ (0.002 g/100 g (1% % 5-#f) . 0.0109
g/100g (1.3%#5-8E) . 0.0289¢g/100g (1.7% & 5-8E)) ZHi#kd 5 &, [FAR
ERIT, ARSROHHRTO e 2AF P BL0Dholz, ARBOX A A
Ay r~0e AF TR EIL, LEE (0.8% (HARMEERHE)) LETH-o
7=, (ZPR 33, 34)

. FHEEE L. FERINE Lo 2AF Yoo ARIL, KE N
B ENTHRAFRETO L AFOUDRESEME L., DELEEDOE X F
VVEEERRESIEDLTETHY, HEIERMN&EIL, 0.01~0.5%FE L@ L T
W5, (ZH8)

UbkozZEnt, e 2AF VU REFMOREE (FHRN%) BTS2 2AFV
BT, FSOLEEMICBITO2NRAEE AT VU EERBECTH-T-Z &0
5. BRI E L THEEGLEERAF VU UIE, ADEAF YV UERELS KL<
&g A IR EE bR,
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I. Ef#EZEICHITATMOME
1. BRMICHEFH8EMARMY E L TOEF

EFSA X e Lo AF 20 DMk OVE I BT 2 B30
BEREZHEBARL TWD, x5 Th 5 KIEBHE XX Corynebacterium
glutamicum Z AWTCREAE U TomfliE (M 98% LA ) o L-v AF ¥ — g
W=k a & H/ T 28R IIMIEL, 3o LERICS U Tk 72 & 2 kS
WML TWE, NDORRFFE~DORERIT R ZE2THDLLE LTS, (B 9,20,35)

2. RKEIZE T8 HFMYE L TOEM
FDA Ti&, L-X O DL-E 2 F P 3 @EHRMM & LTZETH Y, GRAS &

LTW3, (&K 36),

3. JECFAIZBITHERAMY (FH) &L TOFE

JECFA Ti%. % 63 [El&i% (2004 ) 1B W T, L-B ZAF VU B RARITIELE
THTI VBT, 2RBEEBEHETCHIA VNIV BEOBREZTHLZ L, BT
FERELTERTO2ELIVEDINICEZOEZRMPOLEIL TSI L0,
BRI OZAMFMNICET 5 FIRZEHA Loz & & L,

L-exAF VR, HtELTHEHAHINIGAICEN T, BIEOERETIIR
2 EoBRSE Ve S, BIIEOFERZRD 5 Efiim L T\nb, (B 37, 38)

4. BRMIZCHEITHESRAMY (FH) &L TOFM

EFSA TiX, L'eEXF VUL, ZEREFERTHDLZ L ROF R TEHDOMHRK
WRTHDHI END, ﬁm%@LtAm@i<$Ei*ﬂkbf@ﬁ%%@b
THERBELIVIIDZNICEZ VWO, ZREFMFIITER L2, FEE L“C
FHENTEHEOHERRNE CIILZEE EOBREET 2V ERKmL TVND, (&
39)
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V. BmEEZEm

BRMEZEEZER T, BPWAEERLLOHEESNME L TERSL e AF Y
NTOWT A B S B RTAT 2 E e L 7z,

RNBRERBRICBW T, EAF VU EEHEHAMW E L TEESITREHR G L
B =T, GHEOEAF VU RERICBWTHBFTO e ATV &
HENHEBE LB L TEWERTH -7,

il S B EEERBROMRLIEROMA NG E XAF VU I3H)
WA ERL L OGRS & L CER SIS E. BRI E > TRERE & 7
DI 7 &l L7,

L-t 2F DU EBEEZ AW v FofAarEEERBR O E. NOAEL 13/
T 1,630 mg/kg (AE/H ., MET 1,760 mg/kg KE/H & W L 7=,

18 PE M M OV 8 AR (Be KBE 55 I ; 955 mg/kg (REE/H ., M ; 1,105
mg/kg KE/H) (B W T, BEICER L 2AF VD@L RS AMEIX
AR 2 By el
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BUN Blood Urea Nitrogen : I H R % F#

DM Dry matter : ¥4

EFSA European Food Safety Authority : BRI £ 522 21
£

EU European Union : FRMNEH &

FAO Food and Agriculture Organization of the United
Nation : [E FFHE & & b 2 3654 B

FDA US Food and Drug Administration : K[E& fin & 3K
bl )T

FEEDAP The Panel on Additives and Products or
Substances used in Animal Feed : EFSA o &i# H
fAEHZE T 2 N e OB G I E B85 2 B
TRV

GRAS Generally Recognized as Safe : —fi®IZ& 4 & 72
Ihb

Hb Hemoglobin : ~E& /7 1 b

Ht Hematocrit : ~~ ~ 27 U v |

JECFA Joint FAO/WHO Committee on Food Additives :
FAO/WHO & [Fl £ it i I 5 P 5 2 i

LD50 Lethal Dose 50 : -3t &

NOAEL No-Observed-Adverse-Effect Level : 35 &

OECD Organization for Economic Co-operation and
Development : #% % 15 /) Bf 8 A

UNU United Nations University : [E# K5~

WHO World Health Organization : 5 £r £ BE
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