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[JPTROO1 # &2 FIH L CTAEINT-~IBLT—F | 1oV T, FEEEREOEE
Z O TR AL RS 2R A S0 L 72,

RKISNIX. Trichoderma reesei QM6a ¥ % 15+ & U C. Talaromyces pinophilus
ATCC 36839 tkHKDT T v/ 77 ) v ¥ —Ei#r 28 A L CT/ER L7z JPTR0O01
HEFMH L TEESNIEAI LT —8 (T T8/ 77 /2 —8) ThDH, A
WX, 778X TUFICBNT, a-1,2 K 1,3 fEAE AT HIEETRIRD L
77t/77/ A% FHIN O X Y RITHUKGIRT HBERZTH Y, 7 7 D

BN ER EAZHE LTEHIND,

Es TR 2 E 2 R L CHLE SN2 O &2 RIS ) (PR 16 47
3 H 25 HEMKEZBRRE) IZHESx | AR TFORENE, MAERFNLES
SNDZ LRI BOEMERRT LA —FFRMEEIZ OV THERE LT/ R. 1ERDOEIN
W& g U TR\l Z 2272 5 B2 O H 2 EHRITRO bk o7z,

L3> T, [JPTROO1 BRZFIH L TAEES NI BT —E IZO0 T, &
N DREREZ 72 5 BT &I L7z,



I. FHiRAMYOBME
4 B JPTROO1L R ZFIH L CAESINTE~I LT —8
B % T USRI E O
HEEE . R A LR VxS U RSt
BI¥E : Novozymes A/S (7o ~—7)

KIS L. Trichoderma reesei QM6a 1 % 15 3= & L T. Talaromyces
pinophilus ATCC 36839 ¥kH DT T v /) 75 ) v XA —VEn+f%EAN L T/ER
L7 JPTROO1 #R AR L CAESNIEAIBALT—B (T T/ 7T ) ¥ —8)
Thbd, RN, 7787 F 70BN T, a-1,2 K0 a-1,3#H6E2HT
HIERILKRIMO LT F8 ) 75 ) —RAEEHNL X VY RITHNKGIET DL TH
D, T UBEORLEIZBITAIER EEZEE LTER IS,

AEFEEIZIE, &IR~— b — & L., Aspergillus nidulans \ZHKT 257 T
I —EBBEEFPEAINTND,

I. EmEECENM
F1. REMFMCHOTHENRE LTHAWSHEMMEUEEEFOREEVISER
FHEMZFMIR AR Z AL DOEE
1. FEROFMPOERVAEEZICETIEH
(1) &, HIFEKOAFEZES
TERDUI DAFR, EFEM EIETIE, UTDEED TH D,
4 W78 /75 3% —+¥ (BakeZyme ARA 10,000)
H i . Aspergillus niger
By 7o 7T v HE—E
IUB No. : EC3.2.1.55
CAS No. : 9067-74-7

(2) H&EITE
BakeZyme ARA 10,000 i%, H5#E T, AlEORANL TREEZR TREI N
%o, APEREIX. BREAWIZE D DBEbRE SN S,

(3) A& K OME g
BakeZyme ARA 10,000 /%, /N> O8E TRERHTFEE & 22 o/ N o7 Z
BRI AHERTHZ LT, OB RE OGN ESEH 2 2N
ELCHEREND (R

(4) #iaE
BakeZyme ARA 10,000 782 T D 3 OBIE TR S, Fksl i hic
100%5% 177 5 EAE LT2HA O K— HEREIZ, 0.002 mg / kg (AHE/H T
b5 (B2 .



2. BERUEADNA
(1) EEofs (F4) . RAELTHEK
B EIE. BARMNS GBSz Tr. reesei QM6a £ CTH 5,

(2) DNA HtGfRDfEA . R4 ATRHE4 F K OH R
T )77 ) vE—E (afulTP) B OG5, Ta. pinophilus ATCC
36839 Kk TH %,
BR~— D —THBTE T IF—F (amdS) @+ oft5KIL, A
nidulans Glasgow BAEKTH 5,

(3) f#iA DNA OME K O A J ik

atuTPE=X. 7798777 /% —€ (AFUTP) #2— 9%, HH®D
B ARSI T VECS 2 L. AFUTP IXE GRS iub,

amdS B51X. 7B NI NEDMRTLHT7 8N IX—EBEZa—RL, &
R~e—H—& L THW,

amdSEBnT % & atuTPEIFRE 2y M MR ISV IEES
J LD 1 ODOBIETHEIEA LT, O, EARBFEIZBW TNIEEER
FDRRDER ST,

3. BEXEOFMYEE~DHARRIERERICEHT S84
Tr. reesei |3, RHITOIV &P/ ARER ORIEIZZE2ICHEH ST D
(ZH 3. 4) .

4. BEXEDRBEBRAEICET HEH
Tr. reesei I3 EAPEMEDE K OREEWEZHEEST 5 L0 9 @37 <
(M3, 4) | ENLEGYEMSE TR IR RS T BRI T T —T T
4 L~yL (BSL) 1IZF43 5 (BM5) .

5. BoFHBZAFMIOMERVAEFICETLIEH
(1) BG4 K OBk Sy
A DG4 L OEIE, LTDEEBY TH D,
AL 4 AFUTP
B Sy : 7o8 77 ) v X4—F
IUB No. : EC 3.2.1.55
CAS No. : 9067-74-7

(2) WET5ik
AFUTP %, JPTRO01 #R &4 AEPER & L C RO & [FIERIZ 5528 THE,
HiFORANL TR 2R TRIE SN D, EERIT, 2 BIOBRE S X0 5
frESh D,



(3) MK OMERERE
AFUTP 1%, 7 7 A0 REO R TR\ T, AEYHE AR 0O Ml e i
K EDRT D EICRY, T U ORERROINE LR LSS5 Z L& H
e LTHAESNS, AFUTP BN TOT o 7 &S 1T S, Fefk iy,
H1Z 100%5%173 % EAE L 78t Ok — B EEEI, 0.004 mg TOS (Total
Organic Solids)/ kg AHE/H LE I N TWD (B 2) |

(4) ARGy DM R ORER DTN & O i
AFUTP OAFDRLA . 76k D BakeZyme ARA 10,000 & [FI L 7 I 8/ %
VI UDafB R IERICRINOIKSRT AT I ) 7T ) A —ETH D,
PERMIE, @-1,2, o 1,3 KW a-1,5 GG Z KRS 2 —F, AFUTP I, o
‘1,2 KN a1, 3 fA KRGS 2R THRRLD (R 6) |

6. REHFEMICEVTRENDEL ShLHERTFHBZIFZNY EEXROFMY R

VHBEZA K LBEZDOHEER

(1) B RN & WERDUIY
AFUTP & %3 BakeZyme ARA 10,000 & OAHE SIL, #EEG 1 DR
KOT 2 BRESINER D A NCT T8 3T 0D otz KT 5
BROKISRF RN R D THD (R

(2) M ZIK L5
JPTRO01 ¥k & 153 & & AL, JPTRO01 #RIZIZ. afuTPELEF I EH =
v —i#E A X AFUTP FEAMEZ RS L T 5 ., amdSBIaFNEASH TN
M OB LB AR O NIEE B KA L TWD R TH D,

b1 ~67200, RKEINYK OABIN D EPER O ekt G & 72 0 15 20RO
IR OME L3 5 LW L. 5 2 LT OFFHICOW Gz T > 72,

®2. WXICETSEE
1. HBEFLEOMERT (BR (B4R) -#%E%F) ICETLHEIE
15 F 1%, Tr. reesei QM6a £ ThHh 5,

2. FRERVEEEEEMVESOLEICEAYT 5ER
Tr. reesei DRI ZG T 5D &2 #1377 < ENURGENF L ATR R RS2
AEFMFICEBIT S BSL1LIZHY% 45 (B 5) |
Tr. reesei 1%, 71 ©EALT HHUEWESCHIEYE % & L0 ZIREHEY O —Fd
THORTHARNVEEELGDIRINEAETHEVIRERDHD, LLEND,
RT B A RIVTERESFM FCTEEIND WV HHE (BIRS, 9) . b
HIRIZEED K[E EPA O U 2 7 5HIiFER (Bl 10) 76, RERNEEREE
FIRIZBWTIR, 2 FoBaTEnweEZ NS,



723, JPTRO01 BEDERLEFRIZIBNT, XTI XA HRLD 1 DThDH/ TR
VU DOERRIZE G T AR EL I RAE L TWD,

3. FEMRUEEKICRET 2EE
Tr. reesei (213, MFEWN~OFEM L ONEEEDOHRE T2V,

4. IREREONEEF(VAMILAE)ICERLEINTULVEWC EICET SEIE
Tr. reesei (21, JRIFRTEDI KR T DHFIEZ RET DAL /20,

5. BEXEDEBHKRORRERUVATEEFEMEOLEEICET 5ER
Tr. reesei DT fEMEIZIX, B b~ BMAERERM LN TWVWD Tk
longibrachiatum %5<°, NV a7 v %EA LGS Tr. brevicompactum <573l
HNTWD,

3. RYOS—ICHATHER
1. AMRUBEICEAT 55
BT HEAHANRY & —pJPV007 ODIERUTIE, E. coliHkD 77 2 I R pUC19
DHWBIT,

2. HEICET SFEHR
(1) DNA OHREE K 0% O ALY 2 73 21
77 A3 R pUC19 DL M OCHEEERLSIII 52272 > TV D,

(2) MHIPREESR(C X 2 UM XIZ B9 5 F 1A
77 Z X F pUC19 Ol REEFIZ K 2 GIBriIIA 52378 > T %,

(3) BEROAEHRIERS 2 & F 202 L IZBd 2 FHIH
77 A2 K pUC19 OHEIEAHNIH SN2 ->TRY . BEaOA S LA
WIE FI TR,

(4) AR 5 FIHE
77 A3 FpUCI9IZi., 7oyl UiMtEEGE NG ENTW5,

(5) {mEMEICE+ A3
7T A K pUC19 121, [miEA AIRE & T A AS NI S N TU Ly,

(6) 18 ERAFEMIZEE I 55 1H
77 23 K pUC19 OEHBALAECSIL. E. coli THEERET 5,



% 4. f#EADNA, BEFEY. UVICREARI 4 —DBEICAHT HEIE
. #A DNA Ot E{KIZEE I H5IR
( ) AFR. HRE OV EICEE T 531
afuTPE8(sT K&k amdSEin T OMERIL, EZE i Ta. pinophilus ATCC
36839 £k K N A. nidulans Glasgow R TH 5,

(2) ZaMIZET 5HEH
Ta. pinophilus ORERRERITH S TWRWIA, Ta. pinophilus 7N ERET 528
4’ﬁvx/\ﬁ%ﬁ%yﬁﬁwgWfﬁ?ﬁTF’sfr@@ﬁ%FE%“\@ﬁffﬁj%T%ﬁﬁéﬁﬁbéﬂfio‘
D (ZR11) | F7o. ENLEYYENE TR IR L 2 PRI 81T 5 BSL1
W45 (B
A. nidulans OERBRITH SN TRV, A nidulans D7 F7 I 4 —E
a— N9 5 amdSEBETIX, @R~—T— & L TRFENA SN TE 2EZEN
b5, o, A nidulans X, [ESLEGSEMERITIRIF RS Z A HEBRICK T 5
BSL1 IZHHY 9% (M 5) .

2. #HADNAXITEBEF MEPEHEYT—H—28L, ) RUTOEEGFEDD
HEICET 5FIH
(1) AR FO7a—=2 7 L XBRGIEICET % HI1H
afuTP &5+ K&k amdS BinF1%, THZE4 Ta. pinophilus ATCC 36839
P& Y A. nidulans Glasgow B4R 7 7 5706 PCRIZE D 56172,

(2) HEEEL OME LR & fi RS 12 & 5 U1t 2 BE 5% F1R
afuTPi8 a1 O HEL, HIBLY K OV BREE SR 12 K 2 UIWTHL X)X B & 2~ 72
S TWD,

(3) fHAEL T DOEEEICEI T 2 F1H
O afuTPi&is+
afuTPEf 10388l 9 5 AFUTP (X, 778/ %27 U HIZB\WT, FiEx
KD a-1,2 XL a- 1,3EGEHETHLT I 77 ) — A EHNLZX Y
ﬂfmm”%¢6796/7?/yﬁ PTh D,
. B FOMEEDOT LIV —FIR MR 5 F A
Ta. pinophilus D7 L)V X —iFER MO FIHEMZ TR D 72 DI IR R a%
IToTfER, 7 VA —FRMEL RET W& TR o T,

b. BGFEHOT LAX—FRMEICHET A
AFUTP A8y &4 2R RANCOWT, 7 L —if Rk 2 Rk
HEIL 72V, Ta. pinophilus D~ /LT —BIZBITH 7T LV X —ikMt

a PubMed, #%EH : 2017 4 9 A



DREEMEEZ TR D T2 DI SRR a 2T o Tofb R, 7 LV X —F M2 e
T HHRE TR T,

c. WETEEY OWERL AR 5 D R I B9 2 A

(a) NTHIKIZHT DR
AFUTP O N THiET TOMHICHOWTHEZRT 572912, SDS-PAGE
IR = 2% T vy Mot E T o 7ofbg, Wi\, HBRE
A% 30 I LINIC i &b Z E R asiiz (R 12)

(b) ANTRBRIZ®T DI
AFUTP O A\ LG TOMEAHEIZ W THER T 5 7912, SDS-PAGE
IR ONY = A% T ay N T o TofE R, MBIV T, B
A% 6 RFHIC W T H, SN2 RS (BR12)

(c) INBVLER 69 5 sz
AFUTP O 53 5 2 MW CTHERR L 725 5. 50°C30 43 C
RIETHZ ENRENT (R 13) .

d. BIGFEY EEMOT LV v b OREMREIMEICE 5 A
AFUTP LBEHOT Vv g v & OEMEIEO AL R T 57201, 7
VIV T — 2 R— R b W TR R 21T T2 fs S, Hkid 2 80 7
2 BRI EDOESNTK LT 35%LL oMM 2 R EEmM O T LV v O
BT D 8 T X MEAIN—ET LT LS R S o T
(2 14)

©@ amdSiEE+
amdS Bla N a—RF3T2578 7 IX¥—BlX, 7& b7 I REIKGHHET
LEFETHY, T T ROFETFTTORREET D, 72 b7 I Faf—0
EZHRPE L TEOEERT TR, ABBFPEAINTEZFHKOLNERTTE S
ZEMnD, BR~—I—L LTSN, TR IX—ERT LILX—5
FEME R OB 2 R T A 1720,

UbEDZ EBRERIZHET L, AFUTP KO 7 I X —8iE, 7L
S S 70 U U R S BRI N = BN M AR oY g el

3. FABRGFRUNEMERET—H—EBEFOREICEHSEEICET 5FI1E
(1) YmE—%—|ZT5FH
afuTP & /s ® 7 v — & —L., Tr reesei ATCC 56765 ¥k H 3k ®
Cellobiohydrolase 1 (chhl) Bin T 7 mE—F—ESITH D,

b The Food Allergy Research and Resource Program (FARRP) version 17

10



(2) #—3I3x—Z—|C BT LHFIH
afuTPEfLTFDE — I % —% —%. Tr. reesei ATCC 56765 ¥k kD chhl &
It —IFx—X—fF|ThH D,

(3) o, FHABGFOREIBHENB D 2 HIERS 2 /M AA L TZH AT, £
DR, HEENHALNTHDLZ L
%9 D HIERCANIE AR,

4. RHYB—~DiEADNA DA S ELICRET 5FIE

7'Z A3 K pUC19 12, [BEY / b EOEREG 1 JE~OF RIFHH 2 (TR
B NS 2 B — D afuTP &A1 28— amdS &n 106K 55
BBy NMEETFAT D Z LICE D EE FE AN Z—pJPV007 % 1E
WML ZHR15) .

5. BEShE=HRBEARV2—ICEHT5EIH

(1) HEEEEOL O ELRd S & HIBREE R K 2 WX 2 B9~ 5 S5 1E
BB AHANRY & —pJPV00T7 DY EEH, HIFA M OVHIRREE SR 1 KL 2 Ol
M &7 > T b (R 16)

(2) JFHIE LT, BEMITHEE I NI RBBAR Y Z—213, BLSL O & R 78
AR Z RN THRIAT AT =T 4 v 7 7 L — ARG ENLTWRNT &
F5—2— (2) I[Zit#Hon LB THD,

(3) fTEFIZH L THWDEAFEIZBW T, BRT DALY & — |
THLNLTHD Z &
BT EHAMARZ 2 —pdPV007 LM 24 AGEEIE ARHE R 1 HED 5
T O 37 i & OFRIELY TEREN T afuTP Bin 38 v M &G ieH
BTH D,

(4) BAL LD LT 2HEA~Y Z—1T, ARSNOERRTFORADRWE Sk
nTnsz &

BARTEANHARY Z—pdPV007 1%, BN OB FDOIRAD 72 X 9 I2HiE
éﬂf‘/\éo

6. DNA DEE~ADBEAFHIZET 2HE

BES ) AOBEREEG T, HRERZICEVEETEARNY 7 —
pdPV007 O A& F 2 A A L7z, FASERICE N5 amdS Bz 773
5F5 7% b7 S RERM A IO RS 2%k L. JPTR0O01 Bz 572,

11



7. HEVERET—HI—BEEFORLHEICET 5FE

BB AT Z—pdPV00T7 137 v B2 ) UiitE&E G- 2 N EED S
J DZIFEAS R, FUAEWEE~— D — 8 IIFELRNW E 22y )
LFEATIC K VR LTV D (B 1T)

5. HBZKICEAT HEE
1. BELDERICEAT HEE
JPTROO01 ¥kiZ. afuTlP Bz RELE v MREASH, EABE LGB
THEMEBGFRREL TV ETHE L B S,

2. BEFEAICEATSHEHR

(1) HIFREERIC L 2 Bl X2 B9~ % FIa
afuTPELGRBR Yy NDOIFGEYT ) A~DEANEHERT HIZDICy—7 T
VAR AT S T R, ERBE FIBICEAINTWD Z BRI (&
17, 18) . E7z. Bin A S A B3R K& O FRIEESR D)W B 138 &
MZTe>TWND (BHE19)

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

A DNA LM L7 ) AOBEARTNICAE LA —T ) —FT 4 T 7 L—L
(ORF) OAFHEAZ TIN5 -2, BA DNA O 5’ UrfEfEk O 3° ek 4
BEEIEICE T D ORF MR 21T o7, ZDFER, 6 DDA IB N T IE=
Ryinbkiba R CRET 2T 5 30 7 2 /8L ED ORF 2345+ 260
A Sz,

b ® ORF LEEHOT LLA v & OFMEMEDO R ELZHERT L7012, 7
VLG T = 2= 2 & W THRRIMERR SR 24T » 7o i 2R i 4% 80 7 X /
fell EOBRHNZKRE LT 35% LA EOMFRIMZRTBER DO 7T L L v KON
58T X AN BT AT LIV i E o T,

X5, ZBH® ORF EBEMOFENEY v o)y g L OFEFRIVED A % iR
572912, MvirDB 7 —4# ~X—2Z (%#20) % H T E-value<0.02 % f5#%E &
L THEBEEITo T2, TOFEE. 28D ORF N F —Z _X—2thp X 37 E L8
FMEZRLTZR, WThoZ o7 bwhd a7 2 & omEITRrho7z (&
MR 21~24) |

%6, HBRAAUNOHERHRUVMNESRMICET HER
1. ZMPORERHMITIHER ML L TOEARERHLS L
AFUTP OHRGEFE N OCflEsmif T, AR OS2I I T
TEENH Y, £, AR OEEHT Food Chemicals Codex (FCC) 5D Hikk
IZHEA LTV,

12



2. FMPORERBXIBER/HE L TORESEICOVWTHREAEOIATINS S
&

AFUTP OfEFE K OCfESS 1L, ERito B0 2 SN T 723K
EAHTAHIENDL, AEMEIIVWEEZE LS,

B7. BoTFHRBATNMICETSER
1. BNEICETIRT. BRFICHEYTIEHE
AFUTP 13, >KET 2017 4512 GRAS & L CRRGESHL (B25) | 75 AT
TR LEA S LTSGR ST D (B 26)

2. HRAEOREFICET IER
Ky b7wy batric kv AFUTP SAIHI2i3fi# 2. DNA 23 &7z
MRS (BR2T)

3. HEICHETHIEFNHSORLMEICET HEER

AFUTP OBKIFTOREHE Y~ 7 i, JECFA O HEESE OBRRE K O FCC
OREMEZ LD (B 28) , 7=, BLEFRHIA N AR ~OM H R
DOHNIZED S DONHANS, ZEMWICRIBEOH DI NEENDE Z L
12E 212 W,

4. BRAERUVUTORICET 5FIH

AFUTP 1%, AFEREOEEDZ A, BRE A, BRI A% O RS TR 2%
THRIE SN D 720 E2MICMEOH 2WENEAT S Z LiEE 2z v,

723, AFUTP i3 EHkov L7 —8 BEFRIY) 25675 (B 12,
29) .

5. EARDERILYFTULNTRREINSERSOERICET SR

AFUTP DORGEFR K ORISRk O & i AR ORGE I S Tn D
HLOTHY, GHEBOE L AEFEEDPREIND RS DEEITRNEE X
5nd.

F8. F2HhoEB7FTCOEBHICLYREHDHARNEONATLWEWNGSICRELRE
- |
H2MHE 7T ETOFRHEICLVEEHOMAITELN TV,

I BREEEEFMmER
[JPTROOL ¥k ZFH L THEEINTZAI BT —F ] 12OV TIL, [1E{n L
ZAEM R L TERLE SN2 02 MR IERE) Rk 16423 A 25 HE
mn L EZREERRGE) (THOEFHE L72RR, b FOREZERZLR O BE IRV & f]
Wr L7,

13
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10.
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12.

13.

14.

15.
16.
17.
18.

19.
20.
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[T, IEIRdERE - A Pk 27 4F)

Nevalainen, H. Suominen, P. & Taimisto, K., On the safety of 7Trichoderrna
reesei., Journal of Biotechnology ,37 , 193-2008 (1994)

Peterson, R.& Nevalainen, H., Trichoderma reesei RUT-C30 — thirty years of
strain improvement., Microbiology 158, 58—68, (2012)

[E] 37 YL SE AT JE AT, ] SZ Rk SR e AT 28 AT 0 S AR 55 22 4 7 BRARLRR i 1 T it
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