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C S

i & U T S D B s R 2 il 2 W CAERE S Ve BESE [ Escherichia
coliK-12W3110 (pWKLP) BkEZHWTAFEI N7V a— AT E AT —F | [ZO0
T, my (BsR) (CET 5 &b R B8t miaet) PRk 29 4 7 H 18 H &M%
BRARRE, LT BEFEEEH Lo, ) RO NEGEFHEEEZ A2 LT
& INTZIIN O ert ik PRk 16 4 3 A 25 H R LZEEZBRRE, LLF

[FHmEETE] Lo, ) 1T FHERBRNGES 2 H WO TR LR ZS TN 4 520
L7z,

FEIC At U 72 3R 1L, E. coll K-12 ¥k M O Arthrobacter globiformis MR
PR OV EAMEICET 2 O T E. coli K-12 W3110 (pWKLP) #% VT4
FESNT TV a—RAx AT —EBa2BmE L LB EHEE, KERGREE 71
TFUoMEIZET DO TH D,

AZER L L TR, Kb H O/ 2 DNA SIS RN 02 PR A AR 2 &
PERERERHAMIC OV T, RHRIEMEIC D & Al L 722k, & hOfFREAZBELR S BL
A7 &l L7,

T, AZESLE LTI, AL BOTRNY E L CORER OB ILER T IR LR
LR B I ST, BLTR D X 9 IHIT L7,

A B ofEZ B & L ClEYNICER SN AEEKRICOW TR, Af B OB
ELTOBIUCBWTRELE 25 X 9 728D RREIT R,

A BIZOWT, BERIEEHIIBIT 2 TEERE OH(LE N T O EMEIZBRE 3 2 FIH
ERRETLIRER, ARf B OFEIC O W TR, FfedHcko %, BiaEiE, KERGIC
L FMEROT VLT IR DR E AW TR Z T 2 & & L,

At B OFMEIFR D A ZRRE L7 fE R, R BIZOWTE, EamtE &k O E &
BIZ X AFMEOBSIT <. REEOT LIV U MEO BRI D TR,

7y e 13 ARKEROEGHEERBRICBTI2EGHEN AL
NOAEL 2.0 % (TOS #%5 Tl : 102gTOSkgME@H M - 1.12 g TOS/kg A5/ H)
&L AR EBOHEE—BERE (ER2AKT0.332 mg TOS/kg {K&E/H, /~NET0.918
mﬂDM@%Eﬁ)&%m@LT%Eﬂéﬁév~y/i+ >ThH D,

U bZEE 2, AZBES L LTI, AMBIZOWT, I & L CEENSER S
D86, BERMIIEREN RN EEZ O, ADI 25584 5083720 &l L7z,



I. FHEXNRME OHE
1. Ag
BUEHA (1)

2. BWF
4 . Escherichia coliK-12 W3110 (pWKLP) #%z#=H W TAEINT=7 v =2
— AT B AT —F
44, . Psicose Epimerase expressed in FKscherichia coli K-12 W3110
(pWKLP) (1)
EC2%E 5 : KRB &M 1)
CAS B§k 7 : 1618683-38-7 (ZH 2)
FEEH - b RS
FARE - I b TEMRA S

3. AR, HEAFZE. BH. BRERVFERAAE
(1) #IR
A JEAETHEE TSI [ Escherichia coliK-12W3110 (pWKLP) #k% H
WTCTHAEINTTYa—2xxze A7 —8] (LT IREE] &), ) ORI
ELTCORERNZIVUCEE L HMEEOREEEFE L-E (LLF [EEsEE
EE] SV, ) Ik, ARG B O LRI Arthrobacter globiformisM30 T &
LHEINTWD, FEESEEFAICLIUR. A globiformis 135 9 WRE AN A
EELCBWCI N a—AL Y AT—BOEFL L TBIFoNTEY, 7 AV I
EHILRFRAFEED (ATCC) 1T31T 55357 Biosafety level 1 (B MIEEFH A
HZTZENRMOBNTWNRNED) THLHEINTWD, (B3, 4, 5)
fREFEEEF I LR A B OEERK TH D E. coliK-12 W3110 (pWKLP)
BRIZ A. globiformis INAKATH7 v a— AT E AT —PlIE T2 ET RN
7 2 —pWKLP #1656 =Tdh D E coli K-12 W3110 fRICEA L THE LN & &N
W5, (BH1)

(2) ®WEARE
BESEFEAICLIE, KRB OREHEOBMIKIIX 1 0L LT
%o HFERIL, E TR TARE LI, Al TR, FE A TERLORRE A1 T
B CHEEDN ORI TBERESIND T2, KELHIZEAT A Z vt S
TW5, (1)

2 AR THOSNZBFRICOWTIE, B 1 ICAHEEL R,
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1 TYa—RIEAT—EREFEDHE

| R H
WV
| E3TT |
N4
I L] |
v
I 5 |
v
I iR |
v
[ W58 |
S
| REHFM | | BRE 5 |
v v
V R A58 H | 2U—XF54 |
W Vv
H ag | | aE |
v v
ﬂ NS | | NEUR |

(3) Bn
FEFEFEE I LT, KRB OAIEZEIFRET FT7~—DEERERTHY | W
7=y MI32kDa, 7 X /BRSO TSNS EERIL4.86 THDLH LI
TWb, 7=y hO7 I /BIREEIL 289 THY . ZORFNIXEK 2 12T
tRBVTHDLESRTWS, EM1, 6, 7)

B2 BHHSOHFT1Zy bDT I/ BE—REEF
1 MKIGCHGLVW TGHFDAEGIR YSVQKTREAG FDLVEFPLMD PFSFDVQTAK
51 SALAEHGLAA SASLGLSDAT DVSSEDPAVV KAGEELLNRA VDVLAELGAT
101 DFCGVIYSAM KKYMEPATAA GLANSKAAVG RVADRASDLG INVSLEVVNR
151 YETNVLNTGR QALAYLEELN RPNLGIHLDT YHMNIEESDM FSPILDTAEA
201 LRYVHIGESH RGYLGTGSVD FDTFFKALGR IGYDGPVVFE SFSSSVVAPD
251 LSRMLGIWRN LWADNEELGA HANAFIRDKL TAIKTIELH

Fo, ESEEFAICIE. BEamo X X7 L OMFEEIZOWT, AhHE
D7 2/ RS % K2 National Center for Biotechnology Information (NCBI)
® BlastP 7'vt 77T AT LICHER, A FITHRO X N7 ETHH LN
SNz antnsg, (& 8)

FRESEFFICIE, R BORF LV RIERTZ Y DOT VA= AT E AT —
PHIE, 65.0~TLT%ICHY Lz shTnd, (B9)



(4) HIRE
FEEETEEE O HRERIZ IR, RSB OMERIE, e bREADOIR
EXIIRODOH R THD EENTW5E, (BRE1)

(5) ERAAE

fersEEaIcinE, ARy a—xsoflERFIcHY, Fa—=
DAEFEIZBWT, 707 b—R YREIRICARM B 23N L CHEMAT 2 3UIARM B
A I U RHIIEE ORI E ST CHEEM LB DIC T VY b — AWK %
Wi SHETHERT L EENTWD, BEOHE., 717 MIHRELEE LIk,
DN T AT INVT h— A KR & i S GEGEICHERT 2 ENTE, 2
DFENFEANRERAEETHL L SN TS, Y a—ATE XA T —P R
(ST PSS TH Y, Hl2E 30CTIE 7V Y b—RA : v a—A=76:24
Tho T, 7T a—AOAEREITEB CTIERESR SO RFE 2 TR U R £ T
JESED EINTWD, £7o, FREFEEHH ICLUE, RIBUSIFH S THZR0
EInTna, (1, 3. 6)

4. BEXIIRROBRES

1994 4, FINRFOMBE ST, 77 b—REZBMAL L TF Y a—R (LT 5
MR R LI, ZHICEY Py a—2ADAEENRTREE oz, T a—R I 7L
7 b= A ZHEUOWESYMEE R A, TR —EITIFEE e TH Y, BEOIME
ERIEWER A RTEENTWS, (B 1, 10, 11, 12)

FESEEE I L, TENRKEEFEICAARSEMH DT > a— R EFER
FORBEFELIZE A, T a—RA KR T IV b—AD BNV KEG & bl L,
ZNLISN ORISR 72 A, globiformis M30 #RHISED 7 h— R 3- =X T —F %
2011 T LT SN TnW5b, 2012 4, A. globiformis M30 #ikH kD 7> 22—
ATERAT—VEBEIG TN/ n—=0 732 Enn, Yikals % E coli K-12
W3110 BRICE A U CAEIN BRI DNARMLE TH 5, Abh H R34 2 Sk
fbISIE, K3 ITrT k0 ThHD,

3 LIREART D IREIRT,
4 DIRERT D IREIRT



3 AmEHIMET DRI

¢H20H CHOH
¢=0 ENUE ¢=0
HO—C—H (Foa—RATE AT —P) H—C—OH
H—C—OH - > H—?—OH
H—C—OH ~ H—C—OH
CH20H CH,OH
TNT h—A Fa—2

(=M1, 3. 6, 13, 14. 15)

5. BAERUVENEICETHERRR
(1) EAEICHE T 5FEARKKR
TAENZBWT, Kb HOEMY & L TO/MAITERD 5TV,

(2) a—FT YO REESR
O—F v I ARBEDORE Lz a—TF v 7 ABNEIW kY (GSFA) T
WX INEEAl (BEEEETe) TR E STV,

(3) KBEIZHITEERIKRT
KETEH, HESEFEN SV a—R o0 T RICERERREND
(GRAS) WE L LChfati&aiTo72L 2 A, 2014 4E, FDA 7543 )@ HIC #
HERRVWEDOREIENREINTBY, 2OF L a— Ry ERT 5HEL LTAMLE
EEHCTEEESNTWD, (M1, 16, 17, 18)

(4) EUIZHITHERKR
FREFUEGFEICINE BINES (EU) (77 AMOT r~—7 z2fR<, )
TiE, ITEAIE L THW D & HEERIZ OV T, 2018 4F 9 H HUE THI 2372
Weh AR BIRES BERRTH LN A SN ER TR E SN TVD,
£l VI UAROT =7 T BERICET MM B O ER S A, A
FI3ES AT E S TRY, M SEER TR, SR 1)

(5) ZTDMDEICH T 5EAIKR
BEFEFEIZINE, A=A TV TR =a2a—Y =T TR, A AR
Emr AR E SN TERY ., SR TRy, (R 1)

6. EFRHEREFICET HETE
(1) EAEIZHE T HFFME
BAEIZE N T, Adh H ORI ETMIZITHOh THh R,



(2) JECFA 28T+ A1
FAO/WHO & i E xS (JECFA) I2B8W T, KiL B ORHMlIXITH
FLTUNZRUY,

(3) XEIZHBIT+5EHE
A BEIZ FDA IC% LT GRAS B & L COmEN 2 &, 2016 4. Hi%)A
HICEEN 2 WEORIEZENH I TWS, (19, 20, 21)

(4) EUIZH T 55T
BN £ dn 22 2RERd (EFSA) I2RW T, Adn HORHlIIATHOR T v, (&
M 1)

(5) ZDMDBEERIZEH 1T+ 5 ET
F—=ANT VT« =a—U—F v FEMREEKE] (FSANZ) [28B8W T, K& H
OFMIFA T TR, (B 1)

7. BEEFHRBRABEMICRITEETEICS VLV THENRE LTHWSANMYRUE

FEOMBUNVITEGFHEBZ AN R VB Z K EDEE

(1) EOHFMYOEBERUVAREFICEHT 2EH
T a—ZAx AT —BIIRIBEOIRINI TH L7720, BNENZBWT, g
KGR & SN DIERDOIID N2, Kb B O X 5 Id s -/ x Sk 2 FIH L7
KRG ERIMP OFAMIT I N T, ISR & 72 ZWMTI N O D EH DU
gy & LT ORI L EE 2R EBHT IS SRREHTIN A, RN AR YE 1T 2D = 314 7] B
RERHERETTHZ IR RO MR FRIEETH D EE X BT,
72F. FREMEIZIIT 2 B R L 13 by 25 L L TOKEIZEBV T GRAS
HIEESNTWD A globiformis DT a— AT E XA T —F L DHHERIZHONT
FLE Lo, (ZH16)

® &, ERRUEDHS
AR A=A AT —F
R . A, globiformis
HRRS + Ty a— AT AT —P
CAS No. : 1618683-38-7

@ BLEAHE

BEEPOEEZRBIL L, ©—X Iz W T, =008 L T g
ZHRINT 5,
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® RERUERRE

TNY F—RIARBBEEHES®ES LT, 77 b—RERML LT v
—ANEREND 2D, AMBIZ7 Y a—2fERAE L ER SR D, 7V
7 b= ZKESHRICA S B 2 BRI L, A G 72 AR B 2 EE L7z
%, 7NT M= AKEHR & lmil S TR 5,

@ EIR=E
T a—ZAREWMENLHRBRELEO—AEBRE (BH22) 7 a— 2Dk
KIFNEZFELDHZET, Yva—20#fE—-AEREZHH L7z (20.34 g/ N/
H) . ZOMHEICT Y a—REFTDHTva—ATE AT —EBOEHFKETE Y
(Total Organic Solids (TOS)) DOEGEZFELDHZ LICLD T a—AZ AT —
ToHE-FEIEZHFE N LI Z A, 429.1 ug TOS/kg (KH/H THh o7z,

(2) BERUVEA DNA
D BEDER (F8) . REERUHE
BEFIL. E coliK-12W3110 ¥k CTH 5.,

@ DNA#5FEDER. HBARIIRKLFRVHEE
T A=A AT =PRI O GKRIL, A globiformis M30 ¥R TH %,

@ 1A DNA DHERUVEARE

P A= AT ARG —PEEFII S a—RA AT —FPEra— N4 5, Y
BRI, 7NV 7 F—RET T a—R BT D v~ — LG 2 il 5 B
MFERTHDH, BT X —pWKLP ZIEA DNV T LIEICKY E colil K-12
W3110 FRICEA L, WEIEEREZIT -T2,

(3) BEDAMYHEE~DIARBXIERBRICEHT HEH
E. coli K-12 #R1%. I ofhEicHnWoshn-FEZERNH 5, (B 23)

(4) BEDBBRBSZEICET 2EH
E. coli K-12 ¥k L OV O SRR EABIEEWE 2 AT 5 &0 9 1372
< [ENLRYLEMT ZEFTI R AR S 22 28 B FE 12 38\ T Biosafety level 1 (ZAHYS 5
%, (M 24)

(6) BEEFHIEZAFANMHOEERVAREFICET 2EH

D HRLBLERUVEDES
oA . <S5 —F FR

11



ARGy 7V a— AT AT —F

@ HEAHE
3. (2) ittty ThH D,

Q@ H&RUERRE
7. (1) ® Iz

I

LD LB TH D,

p=({}

@ AMETOHEERUHERDHRMNY & D LE
ARKTEFE—CTH D, 7B, E coli K-12 W3110 (pWKLP) #ix. A
globiformis M30 #RICHE: L CHERGOAEREZ /T 5, (B3R 25)

(6) REMFHEICE VWTHREAINDE L SNDHEGFHEEZ ARNY &EKDHTMY R
VHHMA AR LEBEEZFOHEER
O EFHREBEZ I E/ERDRMY
DER DU DEFEFE 1L A. globiformis M30 £k CTH YV . A H OEFEREIT E.
coliK-12W3110 (pWKLP) ¥k ThHHrmTH 5, L. 7 I /BEIILFE—TH
%5, (M6, T)

Q@ #HHMAAKRLEE
E. coli K-12 W3110 (pWKLP) #k & 53 & OfiERIX, E. coli K-12 W3110
(pWKLP) FRICIZRH 7T A K pWKLP NEA SN, 7V a—ATE AT —
PHEAREZAT LR THD,

8. FMBEFEZDRE. IEEOHME

S, R BIZHOWT, FREFEEHENOREATBHEIC, ™ E L ToREK
OHIREELME DR BN NIAL B ICB 1T 25 2. DNA HfIZBE ¥ 2 22tk 2n T,
BIEEARY &0 06N N, BnLEREARE (CERk 16 FIEES 48 5)
B 24 SR8 1 BUR 1 5 ONCIRNESS 24 5055 1 TR 14 5, BRWLEEZBESS (B
15 FEAH 273 5) 158 1 HEAORMWEEZESTH 1 &5 1 HONBNS
TEDD EEHEDDINBFS CERL 15 ENERFSEE 66 5) &1 5OREICHKS
T, BN EZEZERICH LT, BMEEZEHIOEF A RINTHDTH D,
B JEATEE L, AN BICEAEEITIHRT RN EELTND,

9. FHMAICERA INAIN=IEHE

AKBIZHOWT, AZER L LTE, BREFNIESSFHMEiZIT> & & L,
£lo, BEIZG U T, Al RS S FH 21T~ 72,
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I REMICRINEOHE

1. BEFHBAIZRITEN

(1) BEICEAYT %18

O HBEZLOMEDT (R (F4) -#%4%) ICETLHEE
TEXIL E coli K-12 W3110 ¥k T 5,

@ RRERVEELEEMEVMEZEOLEICET H5HIE
E. coli K-12 BRHEEIRIZ, & MIXT 2WEMER OBEREAMEITN LN TE D
9", Biosafety level 1 |[ZFA43 %, (&4 24)

Q@ FEBRUEEBMEICET SEIE
E. coli K-12 MR EARNIGENICESE T 5 Z 135 Ty,

@ RREOHFERF (DAILRE) [THFEREINTWEN EICET AEIE
E. coli K-12 #RFHERIZ IR, HIEMEDOI KN T DOIFAE & R~ 3 28513 7e 0,

6 BEDEBMOBRERMERVEELEEEUEMEDEEICET HEIE

E coli 1. BEFRICHEAET AN TV TOFERFED 1 S>THY . b NEDE
NMETH B D, E coli DL ITIEETH DN, 5K BE OIFELEDEN 5 AT
W5,

(2) Ry B —|ZHT HE1E
D ‘MR UVHBEFXIZET ZEE
BNy Z—pWKLP O/E#LZ 1%, pBR322 kD75 % 3 K pKK223-3 75
WH LT,

@ HHEICEAYSHEIA
a. DNA DIEEH RV ZDIERESZRT BIE
77 2 X K pKK223-3 O HE K CHEILRLSNII & 20272 > T %, (B 26)

b. HIEERICKIUMMKICEET 52F18
77 23 K pKK223-3 Ofill[REEFE I L 2 WXL 5 2M2 72 > T\ b,

c. BMOEEEREEINESEHLN LICEHT HEIE
77 A3 K pKK223-3 O IEFNIH SN2 - THR Y | BEE O A EiE Rl
TEFN TV,

d. EHIMHEICEET 5FE
77 A K pKK223-3 (2137 > v U VB A T RO b T YA 7 U it

13



PR EER TN D,

e. IEMXICETSEE
77 23X KN pKK223-3 I[ZIHMriE L FIHE & § D HARSNIIE Tz, (B
FR 27)

f. BE&EHICET S2FE1E
7' A2 K pKK223-3 DHEBIEAAECS L, E. coli THERET 5, (= 28)

(3) A DNA, BFEY. MVICHKERI A —DEEICEHT 5FE1E
@ #A DNA O#EKIZET 5518
a. AWM. BERRUSEICET S5FE
T a—RAx AT —B8EEFOMGIRIT A globiformis M30 ¥ CTh 5, A.
globiformis M30 1%, fEEEHEEFEICL - T, TEMNBRREBELEEICHER LTV
O—RAFERBREFEATHMAED E LT, HENSHBESNTZWMEMTH D,

b. ®EMICET H5FIE

A. globiformis %, © MIXIT 2WEEL OEREAETHONTE LT, E7
JRYSIERF 22 FITI0 JRAR S5 22 428 B FR 12 58\ T Biosafety level 1 (2FH4 9%, (B
24)

@ 1A DNA XILEEF MEYEMEYT—H—Z2EL.) RUZTDELGFENOD
MEICEI SFE
a. HMABGFOIO—=—V T B LLEERAEICHAT 5EE
A. globiformisM30 kD47 ) LAEF|ZRE L, 'Y a— AT E A 7 —Fil R
FOWEBAINZFRE LI, 7Y a—Ax X7 —EBEIsFIL., A globiformisM30
WD ) DRI LT PCRIEICE V57, (B 15)

b. BEMRVIEEERS| EFIRERICLSHUIEMREICZET 5FE
T a— AT AT —BiEn O IEE SRS & O BRIESE 12 L 5 Ol
XIEHH 5272 > T B,

c. HMABGFOKREICEHYTSEER

T a— AT AT —BBEBETNRET ATV a R AT —BE, 7Y
F—Z2Z B LT a— A5 BT 5,

14



Q@ WABGFRUNEYEMEYT—H—EBECFORBRICEHLIEEHICET 5E
15
a. JOAE—4—(CHTAE1E
Ty a—2AT AT —PELEFOTaET—Z—% tac T ET—F —FHTH
5o tac7BE—HX —|X, E.coli H3KkD trp 70 —4%— NN lac 7 0E—HF—D
ITNEN—EeEEIEloNg 7))y R rEe—4¥—Thsb, (M 29)

b. 3—Ifr—42—ICTHFEIAE
T aA— AT ERA T —PEBLGFDOH—IF—F—X,. E coli KD rrnB % —
S R—X—EFTHD, (=8 30)

c. T, BAEGCTFOHRERFECEHLHIEEEINETHARAALZZEICIE. TD
Bk, MEE/BHALNATHDZ &

T a— AT AT =PRI TOMRIELR LIELTD, vy AL - L
77/ (SD) Eislax 7y a— A X7 —EBBE O BRICEA L, (B8 31)
F7o. E coli HERDOUE lad BInF 2 HBAL T, 7Y a—Azb 27 —EBEIxT
DG 2O HE L=, (B 32)

@ A~y —~DiEA DNA QA AHHEICET HEIE
S~ #—pWKLP 1%, 7T %3 F pKK223-3 (2 Jad Eix T A4 AL
THERIZ X —% L, v a—AxT X T7—EiEa L SD By &2 A7
HZ LKV IER I, (2K 33)

® BEINEHEBARIZI—ICHTSHEE
a. BEHBWIEEERS & HIBRBERICK SUIMMMEICEI 2F1E
FEHLR 7 2 —pWKLP O A K OVHIBREE SR 1Z K 2 I HEIE B & 272 -
TW5, (M 34)

b. BMUSNDA NI BEEFRRT 24— T o) —T4 2007 L—LICEATHEE
FWELR Y Z —pWEKLP I[ZDW T, 6 DOFAMICENTE =T U —F 47
7 L—2A (ORF) MR Z1ToTc, ZOFER., Bts=a Fonnbikiba R TGS
N5 5 30 7 2 /EELLED ORF AR 105l W H &z, (B 35)
6D ORF EREEIOT LV O EREST 5720, T—HX—R 5
W TR SR 24T > 72558, 80 7 2/ FRECSIA 35% L AR 2 7~ 3B
HOT LTy R ONEREST 5 8 7 X/ RSN —E T 2BEE O T LVs T
SNgholz, £z, ZUoNRXTET—HX—R 62 H T, E-value<0.01 % 5%

5 AllergenOnline v16 (Jamuary 27, 2016)
6 Virulence BLAST Interface

15



E L THEMEM B 21T o 728, MEMEZ T 14 B X X7 BB ST
B, WG EMEZ VR TE L OREIT o7, (B3R 36, 37)

c. REANVA—LOERT HFAELICET HFE
BT AL, B~ 2 —pWKLP ORI TH 5,

d. HAEGEFOMIIZET HEE
FEHA7 Z—pWKLP 13, HHPS OB T DIRADR 2N K D ITHifbsh T %,

©® DNADBE~NDEAFEICETSHEE
FEHLAR 7 2 —pWKLP % FAWC, by w MEIC KD EEZ >R LT
%, TV U EGOREREMTRIKT S LICEY . E coli K-12 W3110
(PWKLP) ¥k&%7-, 728, BT X —pWKLP [T 7T T AI KEL
THFELTWND,

@ MEYEMET—HD—ECFORLMEICET 5FHI1E
FBAN2 & —pWKLP (37 > U UMEEIR T 25>, 7 ey ) CittE
BFIEB-F 7 8~—EBE2a— NI HBETTHY, B-77F~—BIL—BHME.
B L OEE THEEIND Z RO TS, (B 38) ZhE TLAIT
EHINTEEZEN D, B, A HORIED T DAEER R BRI
TT7 eV SIEH S TVhRN,

(4) B ZIKICEHT 5518
D BELEOEEICEHT SEE
E. coliK-12W3110 (pWKLP) ki, 53H-<27 % —pWKLP %77 A X K DNA
ELTHTHRTIEELR D,

@ BIEFEAICHATIEIE
a. FIRERICKXAUMMMXKIZEET 5FE18
AR Z2—pWKLP O 5LELS K OVHIBREESE X XA 5 Tdh 5,

b. A—TF ) —TFT 4V I L—LOEELEVIZFDEER VRO AREMEIZRET
HEIE
(3) ® b [TRHDO LBV TH D,

(5) M AUNDORERHMEUVEERMICET SFIE

@ HMYPOHEEFRHXIIEER/ME LTOFEAEELHD &
Abh B OREEFRHI A SR OV R 2 vl v | ShEssM i A A

16



WA DRGEIZ LRI SN TEIZER/NH D,

@ HMYOMEFRHRITIHEBMELTOREEICODVWTHRENELNATINS
¢
Afh B OREEFEHI A SR K OV i # Wl | fhdEasst i A
EROMEICERBIHEH INTEEEZEELHL DD, BETHHEEZLND,

(6) EfFHBEZFNMIZET 5FI18
D BNEIZHITSHER,. BRAEICEAT SEIE
I. 5. K6, IZEFEOLBY THD,

Q@ MHBAADOEFICETSIEE
A5 H O3B 2 —pWKLP H13kD DNA FEEICHOWT, & PCR IEIC
THEHT U725, M &7z DNA 21355 10 ppb EIEWEER TH - 72720 (BIR
39)., BEMIIZREIIZR2WEEZ BN,

Q@ HEIZHXRTHIEAMRSDREMICET HFIR
E. coli K-12 BREB AL, IIMERLEICHEH SN TV FmAH 0 . MED H
DI EEND Z EIFE XTI,

@ RBHAAEIRUVFOMRIZET SFEIE
A HORBEIT. AE. A8, REZO TREZ2RTiTbh, Z2MICHEO H
HMVENBATSHZ LiTE TN,

® BEEOEHICLYVEEUNTERINDIERSOLTHICET HEIE
ALWHOT v a—Ax AT —PEFEOEICLY | HEEIDRIBIND
A OEENI N EEZ HILD,

2. BROHALENTOSREEICEEST 5FI1E
FeFfEEHCEESE, P (1) 206 (5) £ TIZHOWTRHREILT,

(1) JHILENTRZIIHBINDSZ &,

FREFEFEA I UL, Ad B OREREFER (Lot F5 : 3T-2) 2. ALHIHEXIZ
ANTIHRPIZBWT, 3TCTA v FaX—ra v &fro2tbk,. SDSHRY 77 UL
7 X RTOVERKENEIHET 2 BN ERM I TN D, A v FaX— 3 VIR
IFALER®RTIZ 15 A LIX 30 BT 1, 2. 5, 10, 30 4R, ANLRHERTIE 1,
10, 30. 60, 120 XX 180 /il & &N T 5, ZDfEHR., AT H IR TG
1 CYFEER N RIS IR LT=08, UikfER 00 fRIZFE 10kDa LT

17



AR A DT F KON RPBRBO LN EINTWS, — . NLIGELERT
iﬁm6o T TCYEEEE N RldsEse ;@%L\ﬁoﬁ%%&f?F@ﬂyF
TRD LNeholz EnTW5A, (B 40)

BT E I LT, AL X AARM H OSEMHIC >V TiX, Fva—
2 ORE TR TINEWEEN 2V & B RO OEET 2 BRI INBURE N 72
BEMHDHZEEOBBEIZEY, EL T\t EInTnb, (B#1)

AT HEWERTIE, A EHO 10kDa LT £ TOSENHER S %ﬁ%%@
BOONTEHL DD, NTGHREE Tl m@%m&ﬁot_&ﬂ% AKEER L
T, AR, MEENTESICHREND EE X T,

(2) HIEEANTOREIZEOLIETELREF (pH. BFRE) VPHLNTHDZ &,
BESEFAICLIEX. 2. (1) OEEEBRICBWN T, K HOSICEED
é{%ﬁl%ile1T®&fVV&@pH69T@A/7V7%/(W@:@
FNHLHEOBEDIREM THY ., MU TV U ROFE M) SV U BROMELE
ﬁ)f%ékéhf%éo(§%4m

(3) BRODBEDHFAFHT THEELGEZFEALLIGSE. BREBRXIETOHEY
DAERANDRPRIAERHADERREETHY . tHOXRERSORIREZEF LA
Lo
AFREELTE, BEFEFEOBE 2RI, UTEEE 2. KmEIMEO
KB ORNAZLET R EITRNEB 2T, (R 1)

c R EIZEBENTES IO S, moBRBEROZ o RX7ELREL LD
RN~ END EZZ2bNDH T L,

cARMBIXT Y a—AOAEFEIIFIHESNOBRTHY, 7 a—ADEERRE
DM TR THRFICERESN DD, RiGEDPIELHPICE N5 ATaetEIXE
EXAY AN

(4) BFRZFERALE-BRFERLEZES, YEZEBZRRUVZTOSEYHALUZEROE

BB OBEENOBEERE IR &,

BESEFTICIEL, RBO—HEREIIM. 2. ICiflorsy ., ER
BEREOVNE (1~65%) TENLH 18.29 mg TOS/A/H KT8 15.15 mg TOS/ A/
HEHEE S, ZHRERESERO Z )7 EONVHBEE 68.5 ¢ D) 0.027% &
[N @&/A7E®$ﬂﬁmi4quWm0M%_H%tw EnD L AR
HEMH LB EEIRT 22 812X, BihEERE L OF 0D fRYM» Y i3 O
FE Rk sy OB FEHE IO MM & E = #%ﬁi@w&éhrwéo<§%1\ﬂ)
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(5) EREN-BRNELEATHEINGVEE. ROBUXIIBL2EDE L
TREICEFRICH#MINGNI &, T, XOBYIIED 2 EMO E KB
RIZEELGWI &,

AFREE L TR, BEFEFEOBE 2RI, UTEBEL., KibEHOKRY
PR SV 53 53 R 705 K B\ B A I Bk S 2 B & OVE IR P IS S
LRIV EE X T, (B 1)

~2.(1)@%kﬁ%’ﬁwf Adh B OEERFERIZ, A THIKTIX 10kDa

LN E CORRRMER SV, S m@mhitd bbb oo, NTIHK TIX
RO 53 §}ﬁ%¢@‘iﬁémuz§%17fb\iﬁb\z.k

AR BIET Y a—RADOAFEICFHINDBERZETH Y 7Vz~X@$%L&
DR TETEDICEREEINAGTZD, KB ELTIZE F5 TREttlXx
EXAY AN

UibziiE ., AZBRE LTI, R BITBEREERE 20 20 [BEROHE
NTOSRPECEREST 295 EH] © (1) 25 (5) £TAMLT &AWL,

3. BRosM

(1) ExEH%
Kb B OEEEFER (Lot & : 3T-2) ICBT 2@ it ORBRE&EIZ, £ 1D
LBHTHD,

£ 1 AmBICEHT S EGEEOHBRE

fErE | AR AR 4 HES AR E | SR
Bl | BIRERE | MiE (Salmonella % 5 & (=35 &R
T2 | B typhimurium 5 mg/plate (FRENEMEAL (2015a)
N (in vitro, TA98. TA100, F DA (2R (2R 41)
£ GLP) TA1535, TA1537 & HoT)

W E. coli

WP2uvrA)
Yt | MERER b RRRMmY 8k | EE s (=35 N E R
(L (in vitro, 2,000 pg/mL (FRETE AL (2015b)
(it GLP) (fUBHEMEALR | ROAEL W (ZH 42)

FE T R OGEAE | ALBRRFRIZ B
2R, MifazErE | o)
D= 500
ng/mL F CHl
)

(4 RF[EALER)
e
800 pg/mL (%
HE VAL R IELE
12T, MfaEr:
DI 75
ng/mL F CHl
£2)

(24 [
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)

IEOFRERIZMZ, 2. ©&FBY | KL EITHEEENTES IS, i
DESMEBROEZ RTEEFRC LI ITHEN~RINEND EBEZBND, LR
> T, AZBE& L LTL, invivo DFRBREHEIZZ2 W OO, Kb BIZITARKIC
& o THREBE & 70 D8 nm L 72 &l L7z,

(2) RIEERESM
® Sy hrERAV: 13 ERBOKREHE HREH (2015¢). GLP)
Wistar 7 v b (MEHEAEE 10 L) (2, A& H OBELZEREK (Lot &5 : 3T-2) %,
F2DL) R EREAZREL T, 131 F’aﬁ/mﬁﬂﬁﬁﬂ“énﬁhsﬁﬁ%ﬁ@éMTwé

=2 HMERBORTE

F &3 0. 0.5. 1.0, 2.0%

FERFORIEEE | Mt : 0. 0.28, 0.55, 1.14 g/kg {KE/H

i : 0, 0.31, 0.63. 1.25 g/kg {KHE/H
TOS #a% HEHE | i : 0. 0.25. 0.49, 1.02 g TOS/kg 1A H/H
Mt 0. 0.28, 0.56. 1.12 g TOS/kg {AHE/H

ZOREFR, L FOFTRBFEO bz ShTnD

© LO%HE5RE - ARIERER ORI () . o pH DER ()

- 0.5%LL R GRE L SBAKROBD (., 39~40 A)

» 0.5% & G-HE K O 1.0% 4% 58« INEE DA K OFHF R OW) (M)

©0.5% % 5  BKEORD (HE, 73~74 B) | MG KT EEORD ()

AR FERE L., TNENOFTRIZOWTLUTFO LI ICERL, WIIL L BN
BREOTHY, HEOEEBIZLDHOTIERNE LTINS,

- BAREOWPDIZONTIX, HEEKFEN 2, BEHMEZE C-EBKEICE
BERRO BTN,

< FRIMERB O E IR D pH O EFHICHOWTIEL, BHAEHETED LTV
AR

JEL oD Akt B B DA I O TR, MRTEENED LT 57, mAERET

nmeﬁ%Tuvxw

« PREL DM R ORI R B O IC >\ TiE, AEEEN TR, JREHRR T
FI72 AT K - TEAT BTV,

LI EDORERNG BRI A1, ARBRICKIT 5 NOAEL ZmmMETH D

T BERFR O TOS H 89.4% 05, fEESEFRENRAE LIz ST\,
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20%& LTWVW5, (8 43)

AEZEESE L TE, ABREREOHW2%Y B 2. KBzl 5 NOAEL
%ﬁﬁ%ifhézO%mDS@ 4Gl : 1.02 ¢ TOS/kg (KE/R ., Mf:1.12 ¢
TOS/kg (KE/H) & HllF L7=,

(3) FLILTUHE

O BEDOTLILY UHICEAYT HEE
FBEFEFELT LI, E coli K12 FRFBENRT VAT U EGT 5 & O
HiIrnEERTWS, (1)

Q@ BREO7LULSTUMICETSEE

FBrESEHAICLIE, REBOT LY RICET A4 R Ica b Tun
2N, @QRUVDICFEEHTHEEL, KMENT LIV —IULEFHRET 5 Al HErE
IFFEF IR EB 2N EENTWS, (1)

@ BROMEBILEMHEKROEIICEAT SFIE
ALZER L LTE, HEFEFEOSELEIC, 2. (1) OFRFEREZHW
T N LB NN T BRI £5ﬁmrﬁ% wf NN T U e N = N)
wﬂmuTif@ MRIHERR S DR FRD LT b DD N TR
IR RO 5 %ﬁ%%iﬂﬁ%?ﬂ ézh“(b\iﬁb\ EERESFE . REERT LV
m%@@%ﬁ@ﬁ<&é§§8uTif\%éM5 EMHER SN EEZ
7’:0 (M 1)

@ BREBHMOTLUILSTDEQOEBEHREMEICET SEE
A H EBEROT Vv s v EoT X BEESIOFFEMEIZOW T, 8 7 X/ FRRd
FI O — BRI KON 80 7 R/ FEELS T 35% L EOMFEIEE R L O OMEE
E L& ZA BT VAT Y L OMEIMEIIRE SN oTc L ST 5D
(ZH 44)

ML%%iz fEEmgEhE s L. AMERT LIV — KIS EFHRT 5 a3k
WIEWEBE LTS, (B

AFERE LT, MBERICEET 27 —# 2SS0t oo, KihE
DIEFER R BEIZONT, 7T UAT AT 2 A NI BTN &
ANLTHBETT VAX—FREOMEN R R EBUFEToMIND Z &M
EREIN-Z &, KOBEMOT Ly E DT 2 BEECHIOFEIES M H & 7e )

8 FEEFRSHOMVE 7128V T THuby (2000) 12 LiuE, 7 LA ImE 2 >0 IgE A2 b B, 1 2O
fEIFAETH 15 7 I VBBEETHLEEINTWDS, 207D, TLAF L3830 73 JBEEN Eodhild
mHd, BBXZ3kDa &b, | tE#EInTVWD,
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Sl EEESE A I E L THEINCHEMN S D56, RMBOT L7 LD
W R MR D TR Y & fiT BT L 7

M. —AEMEDHITE
1. EREEEICHITSHEET
EEHERR S BT, AfLH O — BEREOHEEHII T TV,

2. ZMWEIZEIT DS
FREFERAIL, AMBO—REREZUTO L O ICHF LTS, (R 1)

A BIET Yy a—2A04EEIMERTIMRATHLIZD, £, 7va—A0—H
BINELHEET Lo, 7Y a— A 3miECEM b2 BT o 8MFEM E L TR S
N5EE2LN5D, €I T, WHESEMEENMEHIN TV L REMEE 927 a—
ADMER SN A FREMEO & SRR MEEE L, SR O— B EBIUE % Tk 28
EERERE - REMERENOLET, ENENEEIND TV a— 2D RIINE
(%) #FL, TNOOMMEZRD T, K3DLBY I a—20—FEIEZH
U7z, #HERHX. EEREEEOVNE (1~65%) O 2 >OEMEGE L TITo7z,
B, A —ZAOHRRKEME (%) 1L, KETT Y a—R O THREFEHE
FENGRASWE L L CORHEIT - T-BRICIRE L2 INER CEETOFHAER R 2 B
EFx-H0) HHEICLTWD, (B 16)

ZORER, Fva—2o—AEREL BREEKOVNET, € 20.34 g/
N B }KTN16.84 g/ N/B EHEGES 72 10, (B 45)

%®3 TJLoa—RDOHEFE—HERE

il cE SR B 7o E R A /N
— A D
. ALERE | FYya—20 | BRERE | Sy a—2D
BRR
P (g/ N1H) — H B (gl N1H) — B
(g/ N1H) (g/ N/H)
(%) & &
BE | D X ¥ | oL 33.8 1.69 24.2 1.21
F . (31
mT | %y %

9 T ME OPFEICESHTRIRLIZ E SR TWA,

102016 4 2 A, BRRLEZERT, TV a—A%M5MN ETRERRARS LT XA — ] 1220 T,
IRES—HY720 OBMBELE S g RICHFENLIHEGHDIL, D-Fva—25g Thd, | . [KELOR
EREARMLE L COREMEEZRERT D7-012id, D L BROFHIZOWT, AZE~OIFRIZAEORUK
DETHD EHW LT, ORELEZER LA LDL-C 28 EFR-TAAeeERH 0 | FiZ, & LDL-C MiE
KOBEREE LDL-C MAED NFEBETREZ L, QARMO—-ABIMEZELZSTY ., BEEIUIfTDORN
L, @D-Fra—2EFEMEE LTah oS L opEITRT 52 L, | L LTV,

N JEEEEFEFICINE, KETO GRAS EHIZBWTHIGT 2 &N 2V E2v5 ., [Confections &
Frostings| OfEx AW E I T35,

22



fi <)

B o3 ] 5.01 4.8 0.24 4.7 0.24
VA
WhE - HHEPE 10.012 6.5 0.65 3.6 0.36
B | BEI2—X |35 12.2 0.43 10.0 0.35
b
RE|Vr i 10.0 1.3 0.13 1.0 0.10
¥H Rt - R EcEr | 3.5 10.7 0.37 25.6 0.90
fagr | g | g (m | 50.018 0.2 0.10 0.0 0
| mT | &)
o
I | FEEEFL - | 5.0 38.4 1.92 40.8 2.04
oo | ALEE
i Z Ot | 5.0 8.4 0.42 17.8 0.89
o ¥,
i
WA | AR 5.0 10.4 0.52 7.5 0.38
E| r—% 2k | 5.0 7.0 0.35 5.8 0.29
U —¥
EAs7y ME | 5.0 2.0 0.10 3.3 0.17
¥ v 74— 500 0.3 0.15 1.5 0.75
5
Z O D FEF | 10.0 6.6 0.66 12.4 1.24
L
R | o | 2 —t |35 133.3 4.67 1.7 0.06

Bk (o | —-a=
|| T

Tk | 2 o fth | 3.5 134.7 4.71 169.1 5.92
D Vg 4F

FAEE | AR | = o fth | 5.0 64.5 3.23 39.2 1.96
BE - | B NS

12 JRESEFHEE I LR, KETo GRAS BEHIZE W TIL, [Sugar] O KENZFIL 10%, [Sugar substitutes |
DI RIMEIL 100% & SN TEY | AHEFFTIIEEOEEZ WL ShTns,

18 K[ETO GRAS BB W TG T 2 RBEEN RN b | IBESEFEMBE ORMEICHESfEE Lz L X
nTnsb,
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I a—zx2p—HE

B0 2t

20.34

16.84

WIZ, HHENEARGENRKBY Y a— 2R ET D5 LIE LA D, KiF
THRMED TOS DEIGERDTLIA, £4DEBD 0.090% L 72o7-, (]

46, 47)

x4 TOO—RIRKBREFTDHERELEZBEORRKBDEE

N ER?)

TOS4

2.57 %

7y a—2A 1kg OFBLC
W2 A B o & 14

0.035 kg/kg 7> a— A&

TOS IZHR LT-, v =
— A 1kg OFABIZHWD
ZNITREN0) <y

0.035%0.0257=0.00090 kg TOS/kg 7> =2 — A

Ty a— R EFET AR
i B D TOS OEIE

0.090 %

K 3DOTa—AOHE—HEIREIZ, KXdnHOEFET S TOS OFIE 0.090 %
ZRLTC, ANLBO—HEREA2ESDOLBVEHLIZE A, ERAEEKLO/NE
T, ThZh 18.29 mg TOS/A/H (0.332 mg TOS/kg A/ H) K ¥ 15.15 mg TOS/

AN/H (0.918 mg TOS/kg {AE/H) &#E

T 55.1 kg M OVNRE T 16.5 kg & V7=,

x5 AmEDEE—BENRE

FtEan, ek, E¥HREEL L CEESK

MK & 72 D B ESJEetiEN N
Tra—2 | KihH®D KB | Fra—2 | KmBO— | AKmHO
O—HEBER | —HEIE | -AERE | o) | AERE | —HFEIE
& (mg TOS/ | (KEH7= & (mg TOS/ | (KEH7-
(g/ N1H) N H) . mg (g/ N/H) NH) . mg
TOS/kg & TOS/kg &
#H/H) H/H)
B INFE e |8 v K 1.69 1.52 0.028 1.21 1.09 0.066
T | (BEF8
vk bR
<)

R S

(X DHEMIZHES <,
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B2 ] 0.24 0.22 0.004 0.24 0.21 0.013
H
HOBE - HERE 0.65 0.58 0.011 0.36 0.32 0.020
B | B2 —R 0.43 0.38 0.007 0.35 0.31 0.019
FFHH | Vx4 0.13 0.12 0.002 0.10 0.09 0.005
Rt - SRR 0.37 0.34 0.006 0.90 0.81 0.049
s | g | g (E ) 0.10 0.09 0.002 0 0 0
T4 &)
LA A9l - | FEEERL - | 192 1.73 0.031 2.04 1.83 0.111
FLELA | FLEE AR
ZOfho | 0.42 0.38 0.007 0.89 0.80 0.049
T
BE | METHE 0.52 0.47 0.008 0.38 0.34 0.020
r—F% .2 FY—|0.35 0.31 0.006 0.29 0.26 0.016
£
Ry M 0.10 0.09 0.002 0.17 0.15 0.009
Fx T 4 —H 0.15 0.13 0.002 0.75 0.67 0.041
Z OO F A 0.66 0.59 0.011 1.24 1.12 0.068
WEALER | Eofth | 2 — B | 4.67 4.20 0.076 0.06 0.05 0.003
BHE DWgHF | — - 2 2
OBk 7
Z oo | 4.71 4.24 0.077 5.92 5.32 0.323
W LT
AR | MR | 2 oo | 3.23 2.90 0.053 1.96 1.76 0.107
k- F AR
R
At 20.34 18.29 0.332 16.84 15.15 0.918

V. BmfEk

B R

AEEHSE LT, BESEBEAOHHZZY2bo B2, ALBEO—HER
B% . [EEAKT0.332 mg TOS/kg MK/ H & UVNET 0.918 mg TOS/kg K/ H
EoHIET L7,

2

AEZESE L TIE, A E Oz DNA £l R O R E IR 57

BEIT72 &I LT,

AT Z DWW TIE, RMIEEEIC RO X

P =

25
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T, AZBS L LR, ABBEOTNY & L TORER UMK IEHER TR D
AR AIMIC OV TIE, BLFD X 9k Lz,

KB OfEEAZ B E L CHEUNCEBE I N AEEEKIZOW T, AdhH ORI
WL L TCOEBBUCBWTRIEE 725 X 9 e 2o aiTn,

A BIZDOWT, BERfREHI I T 5 [EER OTHLE N T ORI B4 2 S5 |
AR LSRR, A E OB W T, FEEsHC kS & | BinmEit, KEHRE
WL DML OT VAT U ANRIAR D R A AW CRHMIZITH> Z & & Lz,

At B OBMITR DA RE LIRS, AbhBIC WL, BEmtEk ORIE
HIZ X BEMEDOBRIT R, KB OT LV OB EIFRD TRV,

7y FeHWe 18 HERER &G EERRICB T 2REHEN LGN
NOAEL 2.0 % (TOS #% T : 1.02 g TOS/kg {&H/H ., M : 1.12 g TOS/kg A/
H) &, A HOHEE —FERE (FR42KT0.332 mg TOS/kg {K&E/H, /NET
0.918 mg TOS/kg IKE/H) & &L TELNILZE~—V T+ TH 5,

UbziiEx, AZBRE LTI KBBIZOWT, I & L TEINCHER &
No55E6 ZERMEIBEN W EE X B, ADI 2R ET 2 023720 LI Lz,
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< BI#E - BEFR>

& A PR

ATCC American Type Culture Collection : 7 A U 7 553 fillfin R R 17 %
E3

EC Enzyme Commission : EFSELS: « 5 FAEMFEAHRELZES

EFSA European Food Safety Agency : BRI £ 522 2% RS

EU European Union : BXME &

FSANZ Food Standards Australia New Zealand : +—A N7 U7 « == —
V=7 v PR IEER

GRAS Generally Recognized As Safe : — XL E A7 I D

GSFA General Standard for Food Additives : = —7 v 7 A& LRI —
i KL v

JECFA Joint FAO/WHO Expert Committee on Food Additives
FAO/WHO A [FI& MM ZE 3%

LDL-C KBV ARZ R Eal A T7a—)b

NCBI National Center for Biotechnology Information : K [E[E7/E#) T
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