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MAM %2R L CAESNTZ -7 27 —8) 122\ T, B EZ L4 5
i U7z,

KIS % . Bacillus subtilis DS18174 # = 15 3= & L T . Geobacillus
stearothermophilus AR D o -7 I 7 — BB T 28 AL TER 72 MAM #2 7]
%Lfé#éﬂta7‘3—ﬁf%éo$%MWﬁy?yfy%@a14D7w:y

N EIKRDFEST 52 LIk Kb d o8FETH DL, N -EICBIT20E
HEFFICEH S 5,

AKIIZONT,  TBE A ZFH L TS S 2RI o2 2T
e (CERk 16 4F 3 H 25 HRMWLEZBSRE) ICE2F, AR TOLE
P, FABLBTPOELEINDZ T EOFEME, 7T VX =B MEFEIZ OV TR
L7ZiiR, TERDOUSI & b U TR 2 iCZ &M 2072 D B2 D & 5 HRITFR D 5
nipnoie,

Lieho>T, IMAMBRZFIH L TAEESNTZ -7 27— IZOWVTIE, AD
fERE 270 5 BT &I LT,



R FEMPOBE
N

f  MAMBRZHH L CTAEES N a-T I T —
Mk N UREEIC T D A EHER

HEEE : DSM #Ral

FA¥E : DSM (47 %)

KIS ¥ 1% . Bacillus subtilis DS18174 ¥ % 15 = & L CT. Geobacillus
stearothermophilus HKD o -7 2 7 —VPEMLEF 28 AL TER S MAM £%
MMLTEESNIZa-TIT7—BTH D, KWL, 7> 7 %D a-1,4-D-7 v
Y REGZMKSET D2 EI2E0 ., BT 2R TH L, N EICk T

L EMERHCEH S5,

I. EAREEEN
F1. REHFMIcALOTHEREZEE LTHWSHFNMPRUVEXEOHELEVICERE
FHRBAFMPRCHEBRAEEDORE
1. EROFMPOUERVAEEFICETLIEHN
(1) 4%, R OCHEDI
RO DA, B, AR FITLTDO LB TH D,
4 a7 IT7—1F
p-o K . Geobacillus stearothermophilus
HhEsr a7 IT7—F
IUB %% :EC3.2.1.1
CAS %7 :9000-90-2

(2) WiEJtk
a-7 X 7RI, B, A, BHNLEO TRARK TRES NS, AERIE
BRI A LV BRE SN D,

(3) H@EKLOMEAERE
a7‘?—ﬁﬁw?yfy%@am¢7w:vF#A%mmﬂﬁfé*k*
KT T AREE TH D, N REEICBIT A B A B E L CEA
éznéo

(4) i
a-T I T =8N, NVEEREOMO/NEZIMNTAMORE TRICHEH I, &
BLILHIZ 100%5R 17T 2 ERE L7258 Ok — BEEUEIZ, 0.0076 mg
TOS (Total Organic Solids) /kg /AHE/H T&H 5,



2. BEXRUEADNA
(1) 1EsFofs (F4) | HKAELKOHK
16 F1X. B. subtilis DS18174 K CToh %5, WF/ERE B. subtilis 168 1) b 28
AR NV 7 7 a—= I L WS STz,

(2) DNA flGRDFEA  #RA T RHE4 F MO HR
a7 X7 —8 (amyM) BT OWEKRIX, G stearothermophilus T %,

(3) fHiA DNA OMHE M O A ik
amyMi&in 113, G. stearothermophilus KD o-7 17— &2 a— K35,
amyM Bz FREIE Y N eahEs FEAR~NY 4 —pGBB21IMAM1 %
FAFREHLZ I KV IE £S5 7 AFA LT (2R 1)

3. BEDOHRMMBE~DOFIHARBRRIIBEERICEET 5E&H
B. subtilis 13, E¥ICH720 B AR ORLEIZZ I ST E 2B
»H 5,

4. BEOBEEAEICEATLIEHN
B. subtilis WA EFEEBEEYELZAET D VO WEITRS (R 2) |
American Type Culture Collection (ATCC) TiLX, "A/ A E&—7FT 4 — L)L
(LLF IBSL) &9, ) 1LIZmEINTWD (B 3) |

5. BoFHBAFMIOMERVAEFICETLIEH
(1) B4 K OF RS
K ok . AR FIZLLTOLEY TH S,
il % 4 . Bakezyme MAM
HRK7 a7 IT7—F
IUB #F% :EC3.2.1.1
CAS #7= :9000-90-2

(2) BLEHIE
Bakezyme MAM (3, MAM #% /EpER & LC, K3t EREE O RIEMAL,
AL EO TRARCREIND, AEFEIT. REAEICZVEREEIND,

(3) H&:M&OMERHERE
Bakezyme MAM (L. TiRD o -7 2 7 —F LRk, N BEICFERH LD,

(4) ARG OMHE R OVERO TN & Dt
Bakezyme MAM (%, 7€k D o-7 X 7 —FB LFERIZ, T 7> Da-1,4-7 0
2y FEB ARG IRS %,



6. REMIMEICHVTRNABEL ShHRETFHRZENNLEROEMNE
VHBZGLEBEEOHEESR
(1) BIETHLHE IR & BEROUIY
Bakezyme MAM L 0ERD o -7 2 7 —B1%, 7 2/ BEEANIXIFE—TCTH Y,
AR R D TH 5.

(2) AHHAZ KL T8+
MAM #k & 53+ & OFFERIT, MAM #RICIZ amyM Bz 7R8NS, o
TR T —RAEREES L TV D REAUIRFIEREZ KK L TNDRTH D,

VLB D o AR S OGN O L PERE D Ll B & 72 0 45 2 50k DA &
OEERH D LWL, LUTOFFEHIZOW TEIHMEIZ 1T > 72,

$£2. BEICEHETHER
1. HEBEFLEOMENMIT (B (F4) - #%4F) ICETLHEE
TE 1L, B subtilisDS18174 ¥k TH 5,

2. WEHRUEFAEEEEMESOEEICEET 531
B. subtilis ™A EAFIEMEME 2 AFET 5 LWV o @172 < . ATCC Iz W\ T
BSL1 IZ/pEnTwb (K 3)

3. FEMRUEEKICET 2EE
B. subtilis \[Z1%. & &S T8 & OREWIZxr & 2 T4 A OVEATEDO IS X
fﬁl/\o

4. FEREONERF(IMILRAE)ICEFEEIATOVEWI EICET HEH
B. subtilis \Z1%. & MZx LU CREMEZ A T D4 KK 1 DIEIEZ2 R~Ed 5 ik
=4SN

5. BXEDHABHOREHRUVETEEEEYEOLEICEET 5FE
B. subtilis X, iFL B OIRIEIR E LTSI TV D B cereus<° B, anthracis
EITRMEIZXRI STV 5,

3. RYOS—ICHATHER
1. AMRUBEICEAT 55
Bin 8 AT % —pGBB12MAM1 O/ERLZIZL, Staphylococcus aureus M
kD77 A3 R pE194, pUB110 & O Bifidobacterium longum H3® pMB1
DOAERBHGRES DSV B v,



2. HEICET 5HEIF
(1) DNA OEIH N OF O S % 9 S 1H
7' A3 K pE194, pUB110 KO pMB1 OAERLBHAGEC S D HE Fe S K OV &
BLSIZBH 527> T B,

(2) HIPREEREIC L 2 WX (2 BE3 5 FI8
77 A3 K pE194 KO pUB110 OHlIfREESE T & 2 UIWr XX B & 0N 7 -
TW5,

(3) BERoFEHERY =& F20 2 EICET 5 FEIE
7°Z A3 K pE194, pUB110 K& O pMB1 O#E 8B iaEIA O FERCAIXBH &
NZ7R>THRY . BEHOAERERINIIE T,

(4) FEAIMMEIZEE 3 2% FIE
7'Z7 A3 K pE194 2=V Au~A v UimtEEis . pUBL10 ([Zid 4~ A
VUMMEBIG T R OT VA~ A v VI ER TR E E T 5,

(5) {xEEMEICBd 2 FHE
77x\%pm&UWﬁmmno@ﬁé%ﬂ%kﬁéﬁ%mﬂm\ﬁﬁ%ﬁ
ANHART % —pGBB12MAM1 (Z& F3LTUWRUY,

(6) 15 EARFEICEE T 25
77 A K pUB110 OERBHALGEINTIE AT Z =25 £ TR,
pE194 OERBALGEISIX Staphylococcus J& & Y Bacillus J&. pMB1 O Ui
E. coli THRET D,

E4. BADNA, BEEREFEY. YURITRBERI 2 —DEEICEAT H5EH
1. #EADNA D EKRICEIT H5FIH
(1) &, HEXREODHEIZET 5
amyMi&fs DB 5RI1Z. G. stearothermophilus T& 5,

(2) ZEeMEICET 55H
G. stearothermophilus 1%, t NI 2IRFEMHEN OFmREALMITH BT
557, ATCC T BSLL IC s N5, $7=. BHERNY o -7 I 5 —E 0k
JRD 1 >Th D,

2. #HADNAXILEEF (EYEMEYT—H—%28L, ) RUTDEGFEDD
HEICRET 5EIR
(1) HBABLETFOIa—=2 VT ERKFEICET % HIE

amyM &ix+1%. G. stearothermophilus 77/ -5V PCRiEIC XV EHH



7’»
—o

(2) MEFEK OMEFHERLS & HIFREE SR 1 & 2 UM I Z B3 5 F1R
amyM8fs 5B ' v b OIS EIEY R O IREE SR 12 X 5 BT[]
TSN TND (B 4)

(3) ARG T-OHSREIC BT 5 I8
amyM BETH T — FF 5 a-7I7—Plt, Frorda-1,471as K
FEAEMAKDREL, EIZ</V b—RAEAKRT DL TH D, 22— NEEENIZY
W 7SS B A T,

OB F O ER K B FEH O T LV F—FF5 IR T 25 A

G. stearothermophilus X (¥ G. stearothermophilus H3kD o-7 X 7 —F
DT LIVF—FERIED FREME 2 FIRD 1o OISR SR 21T o TR, 7L
R —FEIME A R T D WA TR o T,

QBT Y DAL AL BRI 63 2 Jies MR B 9 2% Jn A
BRI THD a-7 X7 —8 LT I/ BESNIIFR—TH Y . HILHED
FELEX LN LG, NLHIE - kL iiﬁ%ﬁ iﬁé’)?ﬁt#ofzo
INENZ 64 2 e M A TR . 85 CLA L « 156 3 THRIET 5 Z & Vi
s,

QB PEM L BEFND T LIV L b &SRR IZ B4 2 A L

BERIOT LV v b OREEMREMEO R BZHERT 572010, T—FX—2A
b W THIRIMERR 21T o 7o, £ DR R, Wik d 5 80 7 I/ BRELAIITKT L
T 35%LL FOMREMZ AT AT LA VN, 4 e S =2, F—
WNaFTHEFRNDO o-7 27 —BICT LIAX—FROREITRN &
N RKEIOT LV X—FREREWEE 2 b,

LIED Z EMBRRERNTHE L. AT VL —FREA2 A4 2 "R
PEERWE B BT,

3. BABGFRUNEVENME T —H—BEFORKRICEAH SEEHICEAT 5EIE
(1) 7eE—%—IZlT5FHE
amyMBIn 1O 7 va®—F—%. B subtilis HkD 7' v E&—% —fF|TH 5,

2 PubMed, #KH : 2019 4 8 H
b Allergen Online version20 (f&#%E H : 2020 4F 6 H)



(2) Z—Ix—Z—ICHlTLHFH
amyME{a11%, 18 EORERBIRFEICKT 54— I 2 —F7 —iszFH L
THRE ARG T Do

(3) T, fHAR(FOIREIHIEIZBE D 2 IR 2 AR A TZHEITIE, £
Ok, HHEEIHLNTHDLZ L
AT DESINE R,

4. RYBZ—~OEA DNA O#A S KICEET ZHEIF
amyM B FREDEY NEHATLZEICED, BRFEARANT X —
pGBBIZMAMI % /41 7=,

5. BEIOERBRRYZ—ICEAT H5EIR
(1) MRS QMR HAA & filBREESR (2 X 2 Uit X2 B84 2 25 IH
B E A7 % —pGBB12MAM1 O¥aHH LA K OIIREEZE 12 &
A IZEH M7 > TW5S (B B)

(2) JFAIE LT, REIICHEEICEASND LB X NL BT 2 —NOBLS
WZiX, BRSO & R BB Z KN TR 24— ) —FT 4 77
L—ANEEN TN &

BH5—2— (2) IR LEBY TH D,

(3) fEEICH L THWRE ALK T, BT AHAFEN I~ ¥ — Lk
THLNTHD Z &
B FE AT 2 —pGBB12MAM1 tOE X3 54 AEIEIL, amyM &
GERBEIEY N ThH A,

(4) BAL XD ET2HHBRT Z—1Z, BRNOEBERFORAD RN K Sk
nTnsz &
B E AT 2 —pGBB12MAML1 (X, HE/ D& R DIRBANRNE D
IRk &b,

6. DNADEBE~ADEAFEICEAT HEHE

FRIRAAAE 2 12 X 0 @G FEAHNRZ ¥ —pGBB12MAM1 %15 17/ L OFEH)
B EEA~EANL, Bl FEAHNRY 2 —pGBB12MAM1 (22— R &N 55145
FifittE~— D — 2 e Bk LT,

7. EMEMMET—HI—BEFOLRLHEICEAT 5EIR
Bl FEAFRY Z—pGBB12MAML (X7 LA~ A ¥ v R OR A~ A 3 i
PR T E2FD, fEEISEAIN DN FIAERIR X IZ L0~ 7 2 —H55 0k
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EINTWDHT2D, MAM BRIZIFFERAE L7220,

¥£5. AMAKICEYTHHEHR
1. BELDOERICEHT HEHR
MAM #i%, amyM &G TRy MEASN, AT RERGEE T2 K
KLTWDHHRTHEEERRD,

2. BEFEAICEATSHEHR
(1) HIRREESRIZ L 5 UIWrHXIZ B3 % $IR
A4 A FEER O M SE LA M OV BRESE SR UIT U I & 82 e > T D (&
MR 4) , — 7 AT ORE R, amyM &R &> ME, SIS T
JEICHR AN SN 2 E R ST, (B e6) .

(2) =TV —=F 477 L—LOFENTE DERE K OFEH O A HEMEIZ 4
T HEIH

AN DNA LETEY ) AOBESENICAE LA —T ) —F 4 v T T L —A
(LLF TORF) &9, ) OFEEZMRT 572012, A DNA O 5 T fHEL5
KO 8 TR Y & E e fEC B 1T D ORF MRz T-o72, TOFER. 6 DD
HHHZBNT, ika Runbikiba R TREET 58k 30 7 2/ BRLL
o ORF 23 71 EkH & iz,

ZNBHD ORF EBEFDT LV v L OFEMEDO G EE R T L1012, 7
VIV T =2 =R B W THIRIMERR 2T o8, #9280 7 /
FERiHC 35%LL BRI 2R TEERMO T LV 8 LT TAKA 72 9 —1F
EEL3ODT LA URRHENT, 2NHDT LA IERD T X T
— P CTHRBRICHRE SN2 & D, 7T LAF—FRIEORAIINEROIRINY)
CRI%ETHD EEZ DN, HgET 5 87T X RSN —FT HBEDOT LI
T SN T,

IHIZ, ZH® ORF ERBEMIOFM:Z > /37 8 & OFRIREINEDOF 4 feqd
LI, T —H_— A & T E-value<0.01 24582 & L TR AT 728
. MR 2R TR OB Y R BITERD o (BRT)

$6. MHB|AGKLNDOBERHRUVHERMICET SFH
1. BNPOREFRMXIIBERM E L TOERRBENHLS - &
Bakezyme MAM ODSGE UK OE b 13, R ah HIlER ORGEIC L 2T &
NTEEEHD D D,

¢ AllergenOnline v19B
d ToxProt(release 2019_2)

11



2. ZMPOBRERHRITEERME L TOREEICOVWTHIRSESATINVSC
&
Bakezyme MAM (%, Good Manufacturing Practice (GMP) . HACCP K T* EU
O mEABRANCHER L CHEIE SN TR Y | BLEFUE K OCELESS M 1322 212
SNTEEHELATL (B8

F£7. ERTFHBIAFNYICET 5FEIE
1. BESBEICE TSR, BEAFICEAI H%5IH
Bakezyme MAM [, 2N FE TRV T, 7T A, Tor~—F, A%va 77
VKON E TR ASOEANHF STV D,

2. HBAKOEREFICHYTSIER
AREELRFUAIC #H# 2 DNA 23 S a2 &2 PCRIBEICE VR L 72 (&
lﬁ'\g\ 9) o

3. HEICHETIFAMRSORLEICEHT HFIH
Bakezyme MAM o # A fij D ¥ > 7 L%, the Joint FAO/WHO Expert
Committee on Food Additives (JECFA) O&MAMEOHEME (/K 10) &
OB AEZEORMEME (B8, 11, 12) AL TW\5, F/o, BIEH
FHIBMHABEZE~OERANRO 6N EO S OV G, @Y RREE B O
TTHREMTOND 2 OIE, BEMEICMEOH 2IFAS B EEND L IFE R
1Z< UV,

4. BRAERUVZTOMRICET 5EIH
Bakezyme MAM %, ZEPERE OEHIR & FRE AIWEEIZ LV BRE L7, o T
AR TRESNDG O THY , @WULRMEERO T TRENMTON L7261,
EMIZHEOH 2WENRAT D EIEB I\, £, B7 - 3Zi#i Lz
A2 LT D Z EMOREIIRIRMIAITON TS 2 & 2B 2 bbb,

5. SAROEBICLYEAEURREEINIERSOERICET 55H

Bakezyme MAM O B 5 K OV 5 1k1E, PESR O R i FfESE o Bl 1ol
NTVWHHDOTHY, EWYLEEEHO T THIENTONL L bIE, A BOE
HZ LV AEEDNRBEINDERSDOEIT I NEEZ HND,

8. E2HhoE7EFTOEHRICIYREHEDHMENESIATULEZWNGSICHELRE
-]
H2MBE T ETOFRRIZLVEZEEOMEANGE LN TV,

I. BRRETCETMER
MAM BRZFI L CAERESNTZ -7 2 7 —F ] 2oL, D&z e

12
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1.

o Otk W

10.

11.
12.

Schematic visualization of vector pGBB21MAMI1 and integration of the
amyM gene (£1:PN 3CE)

Anne Sietske de Boer and Berge Diderichsen, On the safety of Bacillus
subtilis and B. amyloliquefaciens: a review, Applied Microbiology
Biotechnology 36, 1-4,1991

Bacillus Subtilis Product Sheet, American Type Culture Collection
Restriction map and sequence of amyM ($EPN 3CE)

Nucleotide sequence and restriction map of pGBB21MAM1 (+EINE kL)
Genomic sequencing of recipient DS18174 and GMM MAM strain ($1:/N3C
&)

=

Analysis of sequence elements introduced within B. subtilis strain MAM (-
NSCEE)

Statement on Food Enzymes Compliance (/N 3CE)

Proof of absence of recombinant DNA in the food enzyme (fE/N3CE)

General Specifications and Considerations for Enzyme Preparations used in
Food Processing, the Joint FAO/WHO Expert Committee on Food Additives
(JECFA)

Certificate of Analysis, Bakezyme MAM (fEPN3CE)

JSFA Certificate of Analysis, Bakezyme MAM ($EN ()
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