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L

i BN T & 5 Komagataella pastoris (Pichia pastoris) P-132 ¥k 3 £ pE
THT7 4 X —BIZHONT, MRIIWEREEFEEHERSE2HWT, &MY
ZEEVAM A FEhE L 7=,

Komagataella pastoris (Pichia pastoris) P-132 kN EET H 7 4 X4 —F8 (7
@4 Z—F P-132) ZJRIEE T 2EEHRMYICIT. IREXOEFE O 2 O fH|
D0 HERERIMEIIK, B, > T O LOKEESMHEGE 1 kg %720 125~
1,000 7 « F gy A EAL (FTU) &S TWnd,

RN ENRE K OB B IL R S LT Ze Wy,

B MERER T, in vitro XY in vivo iR OFE R ITWI N b EETH - 72
TEMEL, T4 X —F P-132 ITITERICE o THEMBE S 28 EEIT W
T,

Z v b 90 HEHEAMEFEERBR TIZ, 70 % —F P-132 THEML DK 5
L@ BIIALAON -T2 b, KRBRIZEK T 5 NOAEL (35 & H &
T&H 5 1,000 mg/kg (AHE (27,000 FTU/kg (&) & Ak L7,

7 4 X% —Y P-132 #lH| % ﬁﬁb\f_% LiE 5 K& QUK EENY) O il %R B Tl
HELE {f‘%bni@ 50~100 {5 & (50,000 FTU/kg fidlkl) ZIRAES L TH, &Ef
X HBFBHEEETALN - T,

%%I ’é.ih“(b\%674' #—¥ P-132 LIS OWE X, oM RN, BEfF D

nqifﬂﬂ&()\zli%%ﬂ@ﬁﬁ/i HEZZBET L, AEFOEZHERSE L THEH
éﬂﬁ BT, BihENT5H h~OEFEEEBIEGA CXLIRE LE X
7=

PLbs, 744 —8 P-132 iR & T BRI 2N . SEHRINY & L T

NIEH SN DRV IZBNWT, BMZELETE hOREFERICKEL H 2 5 AlEE
PEITIEE CE HARE LB X T,

72 AEEHRIMWIZ DWW TIX, BARKER O | k& OB I O B 4y
HAEICET 2485 (B 51 FRMKESE 35 &) HIRE 2 © 2 OBEICHE
DX, BEFHBIERNIMOLZEMEICE L THRMIETE 7S D TiET
HDHZ NG, BHKEZIZET 2 KGN OB N HONTIX, Y&
mfEFER AR O R OB E X 2L ERD D,



[. i RGAHANYOE
1. A&
RN EGA L CWDREBRDOFENRFHORETH D, (B

2. RADEHEF

4 . Komagataella pastoris (Pichia pastoris) ! P-132 £k % H T A4 jiE
XN7= Escherichia coli B¥kH K 6-7 4 # —1

#4, . 6-Phytase from FEscherichia coli B expressed in K. pastoris P-
132

EC % 75 :3.1.3.26 (Myo-inositol-hexakisphosphate 6-phosphohydrolase
67 4 % —E)L L)
(ZM1)

3. RADHEFEZDHE
K. pastoris GS115 %k % 15 8k & U C. Escherichia coli BI¥RH K7 + #
— YT (appAd) ZH A LTI X K pastoris 132k ZE:5 L, K58
Rz A, RILAE, ZHREEORHEEZITH, (R 1, 2)

4. HH|
AL LTHREACEE RS S, (1, 2)
(1) BIKREF
FRIZ, vabi, REEFERT M) T LAROKEKEZRES LZERD TH
5o

(2) BEREHF
JFARIZ, a7 7 KK ONEBZIMAT- %, HRIELTEbD, X
oM EKREN—2ME O TV Y VRSB AT ATHEBEL, 23— 7
VoY aMalhRTH D,

5. MRBAAMBRVHME
AP SRS A L AREPEHRIN O B~ OHER TN EL . K2 B D
T O R OERBUKEBY AR 1 kg 720 125~1,000 7 « F > &3 fif 71 HAL

1 Komagataella pastoris (Pichia pastoris) Dt Z O\ Tix, Eifn B AEMEDF
THEEHED D HEE EOMEASEIZ YT o T D RS I ESE 2 T 58 55
KE—BFOREICHESERFEERENED D GILSP #E s T H#: X AW CEk 16 4
1 H 29 HRFEEXEE EHTRE 13 5)D K pastoris GS115 O Ft#iiZ fES & ) H 1%l
AR Uiz,

2 RKFHIEICRBWT, FAlE U CERBWER OCNIE D X 5, SRR O x5 L
LY EITHETXIXO LN TRET 5,
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(FTU) 3Ch s, (1)

6. FABMRUTFERKRT

T4 2 —BIE, T TF UM MK T D 2 L TR Y A R D B
FHOBHTHY . SREOFM R TH 5B E FHH 2K K. pastoris P-132
MR AEFET D7 4 X —F (7 4 ¥ —F P-132) IR E T HEEHRM® I, £
BHZEZ A SN TW O REBERDOEN2FHOMRELZ BN E LT K, HB, 27
O R OKEESYOFEBHIIRML THEH NS (125~1,000 FTU/kg fik}),
(ZH 1, 3, 4)

74 2 —EBOBRIEEIT., T4 TFVBOAL ) F—LVRIZHDL Y VBT
TNREE DMK THY, 67 4 X —BILE 61, 37 4 Z—BILFE 3 i
ZH DY VR AT RER B BRSNS ET D (BH5, 6), 744 —F
P-1321%. 67 4 Z—Y & L COmEFEMEEET L, (BB 1)

KT 58X, HILENICHEET HDMEMNAEET D7 14 —BIZ LD
T4 F BB HEIEESND D (BT, 8), BEOBHLAOKEDOHFHY T
T4 A —FBDOFEERT WD, FETRO T 0 FUBRICEEND Y O F] R
IFERWE SN TWD, BEEINDV UEMET DO, SRS Y
YEWRMTH T ETHISARETIES 228, FHENERNH, gt s Y
YHEL D, FZ T EEIFROY COFHAREZLET L0, SN &
LToO7 42 —EnRBEINT, 74 —EB2HIKHAGEEHZHRM T 5 2
ET, MBEMEEEZRY 2L, FEEF~DY O ENKE SN D,
(ZR 1, 3, 7. 9~11)

HATIE, BRMEZEEZESN 20156 Fi2, MRy eE L THEHIND
Schizosaccharomyces pombe ASP595-1 KN AEPET D 67 4 ¥ —BIZ DU\ T,
MR & L CEuNIcEA SN DRV IZB T, BMZE L TE MOk
FRICHEEL G Z 5B cxseEx0nb, ] LML THWD, (&
M)

AARCTOERRNMME L TOT7 4 X —EBOMERHIZOWTIiE, 1996 4 9 A
\Z Aspergillus niger &L THROLNTE 74X —ERBEINL (R T,
D%, BE (20184 10 ABE) Tz, 4BFIO 7 4 ¥ —E¥RHESINT
WhH, =, INbDT7 4 2 —BEGAETLIHREEEHEEHZ DWW T,
DEFEICETIOIHBEPEKEBIED LN TEHT., BiHERKM E LT,
FEREAR I LTV, (Z2H12) BTN & L TiX, A niger D%
BB ond 742 —En, BERIMABIZNEINL TS, (ZH13)

WHATH, 7 4 F—BITEEHRI X XREMENM E L THERI LTS,

S1FTU R, 74 T VBB OZ ETHY, 1 FTU 74 ¥ —ER 7 4 FUBIC
STCTERAT 2L &, 1M1 umol ® U VA WEHE S 2B EEICHY, (2K 3)

4 myolInositol 1,2,3,4,5,6-hexakis(dihydrogen phosphate) (CAS 83-86-3), # #¥% Dl
MBI GEND, MWL > I EER) VBOBWE, (28 4 )

6



(3, 14)

A Al BEAOKFEA > O I B S 7 SPEHER I 12, HUVEPHARMA £ 23
s L7z 7 4 ¥ —F¥ P-132 Z UK & L7zfiEHsmmic >\ <C, Ea—_7 7
—< Y N UAERERNRZEEK LTS HEDTH S, (B 1)

ABANT, 2011 412 EFSA OFFHili 2 5217, 2012 41 EU BN TR AT, K
FEINTWAIEN, KEETRESNATWS, (BH 1, 3, 9, 10, 15)

Aolal, BEMKEE D, 7 4 Z—F P-132 ZFK & T 2 EBHRIND I oW
T, fROZEEOHEAKL M EONEICE T HEME (B 28 FiEMHE 35
) O 34E 1 HOBEIZHS RSN O BLiE o J7 5% O HAE K OV Sy
D FLFEA DN ML B & G OGO FIEDO K LR ET 52 &
DWW TR AL R S BRSO BEFE 3 72 STz,

k. AREEHAINILEE TR Z A HWTAEELTWDLZ &b,
BEMOKPER L 0 | fEEE OEEHRINY O Ry M S 2B 52484 (B Fn 51 4F
BEHRESE 35 5) BIERE 2D 2 OB EICE S, Bix M FEEHRINY
DOEEMIZE L THIHMIEFE R 2 INDHTETH D,



I ZREMEICHRIMEOME

ARFHEE L., AR EEERHERE 2RI, 7404 —F P-132 D3
MEICBET A2 ERmA 2B LT,
T A A 2 WS B & BRI R L 7=,

1. AREBEHER

s STV,
B, 2EERTIISLIN., BRI TDHT7 4 ¥ —F P-132 OB ICRE T
% oin vitro i B DN Els ST\ b,

(1) oHEERRHER (SEEH)

7 4 X —F P-132 ®HNOEEEEMEICONT, pH ORZ 25 N T H iz xt
TOREBEMRTIABRNEBSI N TND,

ZORER, pH3.0 TOIEMENHERTHY, L7 &% pH 2.5~5.0 Tl
60 %LL EOJEMENHERF STz, T ORMEIR. thoMER KT 4 ¥ —8 T
RRIEMN B L% pH 5.5, EMEHIFAD pH 356~60 Th o722 &b,
AEBREIL, ORI, 74 X —F P12 o7 4 X—F L LK\ pH
TIHEMEDNHERF SN D Z L 2R+ 5L LTS,

Fio. FERAEEHERE L. MEOBHEMELENO — KRN pH (£ 1) I
oL, K7 4 2 —BRANIHE(LERTEH 2 CHRBAFEHZRTELTWD,

(ZM16, 17)

72¥. KEscherichia coli Mk D appA @inTx#ERET D7 4 ¥ —BlL,
in vitro D N THI72 B NEREE T2 W T (pH 1.2), #J 20 43 TEERIEMEN
KETHEENTWS (T 27202 min)), (HH18)

#1 KEOHEHMLEN pH

. EiEEEAER

) | Z5E rE (F) ih = + 16 | 2= =
i 4.3~59 |[1.15~2.46 |1.6~32 |55~6.9 5.8~6.6
iZ3 2.0~3.5 3.5~5.5 5.5~6.9
2. BREBHER

PR BRI E i STV,

7 44 —1 P-132 O PR E AW BoaERBRoEREEE 2 TR L

WL BT D BRE D — N HORE S NI HONWT in vitro CTRBLEL D THHT- 0,
SEEEE LT,
HERICHWA DT IROEERAI LY &7 0 X —ERNEREICAE S S 10TV 5 IRHE E

A,



7‘/’
—o

#F2 744 —FP132 (THEEL) OB EFEMERBRER
A% POE H& it Z M
n 1HIF2298 | Salmonella AR 1 =M (1. 15,
vitro |72 53 ER | typhimurium 50, 150, 500, 19
TA98, TA100, 1,500, 5,000
TA1535. TA1537. ng/plater (+S9)
FEscherichia coli =5 9 ETE
WP2uvrd 15. 50. 150, 500,
1,500 pg/plater (+S9)
Yt AR | & MRS Y > NER T AR PetEd (1. 15,
R 0.05. 0.1, 0.2, 20
0.5, 1.0, 3.0, 5.0
mg/mL, (*S9)., 4
IR M B 2%
R 1 Reapc
0.2, 0.5, 1.0, 2.0
mg/mL, (&*S9). 4
PR 22
BRI feapt: e
0.2, 0.5, 1.0, 2.0
mg/mL, (-S9). 26
REfE] B %
in /IMZERER |Wistar 527 » hE#E 100, 500, 2,000 2 (1. 15,
vivo R mg/kg (AT 21
MERER 2 DU/ Hi[a] 5@ iRk 1 G-
24 KON 48 FEf
a: 744 —% 1gtH 27,000 FTU & A,
b: 3.0 x50 mg/mL THMMEEMENL LT,
c: 2.0 mg/mL THMREMENA LT,
BmZeT B SIEE - SR EREMFHES L. In vitro D1EIH2ERE BB &
YR B BRI N 1n vivo D/NERBR O R Bt Tch o722 & E
7 4 X —8 P132 ITITAERIC L o THrE M & 72 28 fm M 137 v & H
77
4. RHESHRER
Ty MIBITD, 7404 —E P 132 Ao EEEREBRER LR 3 ITR L
72,




#£3 744 —1YP-132 (JFIK) &M EMERBRER

ghipfE | PERI | G RRE LDso Z i

7w~ | %0 >210,000 FTU/kg A& /H 22
(JF & LT >6,000 mg/kg (AEFH Y )

5. EaMEMHARK

(1) W HEBERKE

TIIMEMESR 15 VE/RE)
5. (0. 1008,

Wz

M (v k)
F v b (Wistar &, 7T~9 B, MEMES 10 DT/EE. XTHREE N OV &
7 4 X —1 P-132 F[H]

i 4

Lin 74 90 H ] 58 il % 0 4%

500 } O} 1,000 mg/kg (K&E/H, 7 4 #—F¥ & LT 2,700,
13,500 K Tf 27,000 FTU/kg REIZHEY) T o di At m sl e L 72,
ﬁ%ﬁ FKkZREKREG Lz, £, MRELA PR EHERETIEE— 5O H)

) (MERESS 5 DB/RE)
ﬁﬁ%ﬁ%@b\

&%‘er‘kT?{ﬁ 28 Elﬁfﬁa)@'fgﬂ;qﬁﬁ% j’f\_o
—CRER, AR, REELHAD &I,

a5 B 46 il

K OB AR 2 80 H B ONC RIE AR AS T HFICIR A, MR AR A, MK

AALFERIRRAE L ORI 2 Fh L7z, F7z,

A 2 SR G4 T IR K VAT RUBRAS T RIS 92 0 L 72,

LNETN

I3 B Ao A e OV B ik 27 B A

HEE, WA RMA. RRE, MRFmA, mikA e amd &

Olds EE ISR GIC L 2\ BT A LT TR, B L E ~ o
BRI EAL S A DR Tz,

LL B2

5. BREIX. WThoRBRICEWTH, 1,000 mgkg (A&E/H (7

4 Z—1¥ & LT 27,000 FTUkg KE/H) OWEBRWMED T v F~D 90 H [
BHIZLZETHY SmIHVEHEICFSTHAELZE LTS
15, 23)

BREEEES B - R
HEBUEEENL LN b, ARERIC

o (B 1,

AT, AR THBRDE OKREIC X
FBiF %5 NOAEL I35 =

BTH % 1,000 meke (kF/H (7 ¢ % —+% & LT 27,000 FTU/kg (k&) &
T L 7=,

6. EEHEERUENALERER
Ehi STV,

7. KEXEE
Ehi S ATV RN,

14 5 BR

T BRI 1 g 47- 0 27,000 FTU, K% 100 g 47-v 1 mL Ok,

8 EFSA OFETIZ, 250 & S TW5S (B 15)73,

o,

10

100 DR THDHEEZ D




8. MNEHMICHITHHAEAR
(1) AR

R (FR L OMERR) . 3 (AHMEEOEINE), tmEkNICCETICH
RIED 7 ¢ % —8 P-132 O 1R 8 5 T BA 2 IR 6] ¢ 55 5 5 o it & 5
BN ER I TWD,

K. BEOLEETORBRTIX, e MEZ2HEERINED 50~100 £f &
72 % 50,000 FTU/kg ikt L% E L., KTldRE 4 AM., HTITAAMET
B 39 A KR OVEUIEE T 56 A NS Bl B CldiE 110 A MR 65 #%
HLUERE, Wb 74042 —F P-132 0% 5L 5 mMEREBII ALK
Mmolo, IZUET T, BRI, ZmAELHERMED 100 5& 25
100,000 FTU/kg ikt (HESZAME D 100 %) L% EL 91 AREEE#H 5 L
TAER., mBUEEBIAON o, (B 1, 15, 24~30)

(2) MERR (AUMHEZEHAR)

K (B8R, EIRK, 7KE), B (WHELOEINME), tlrs, I U F
TEOKREFES G, #HEAED 7 ¥ —8 P-132 WA 2 R 53 5 fid
FRBRNEIE SN TWD (FG5HMIIK CiE 45 AR, 5 Tl E 24 #H R .
LB CTHRE1I2HM., IZUFETTOHMEOKEEST T 61 HM),

WTHORRICBWTE, 7 4% —1F P-132 05 X 5 EMERE L
bihgeholz, (R 1, 15, 31~39)

9. HAIZCEFEFNIPEICEHT H2RLH
(1) HKREF
WOREANT, T a R OLZEETBRT NI U LEEREL TV,
YafEix, BRI ERNICEEN TV DIMETH D, (ZH40)
ZREFEHET N U LXK, BRNTIERELENY E L THESIL, JECFA T
X ADDPAFRE SN TV, (341, 42)

(2) BER&EA
BIZRA ORETIX, NEK, o7 7 KB, N—2Hl, 7k D »
iR = AT VR Ra—r 70 v YRR I,
INERY. a7 T UKEEIR, N A E R — 27U vk, RSN
OEWER OFRYE L L THARBD LN TS, £7-, 7V &V~
JEWGEE = A T ik, EEHRIME L COMERANRBDO LN TV D, (& HH43)

O BREM., BREME (DN TA, BV TAKORF RNV TLA), RUXTILTE R,
Fifie X ), RN T I a— LKk RNEBFHBX )LD 7 Vv—7 ADI (Z B 5EBk
& LT O0~5 mgkg K&E/H)
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LLEnG | giZeZ B0 - S EEMFHAER I, KRACEGEh Ty
HWEIE. T OFANREL, BEAF O R X K RA o ik - HEZ BB T 5
&L ARFOGHM D E L THEIMNERLIZSEEDO e b~ OB
BEHTEOIRELE AT,

10. ZDHDEER
(1) BSR4 BR
VX (ma—T =T RRUA ME, BESIE, 12~14 Hiz  (CUTF
YIIKE 2,865 g)) & VN C Rz I ME AR R A3 S S T,
7 4 % —1¥ P-132 R ELE (27,000 FTU/g) % 0.5 g &4 L 7= —
A A AT LI 2 D PFTIIRAT L, 4 R BRE Lo, BRE 1. 24,
48 X 72 FEM % OIS ER T, ZO/RE., WTNORERIZB W TH &L
JE ORLBE, i B B B S QNI TE B 28 A & AL T2 BV IT W 72 0 o T,
DL B BB 13, ARBUIRI Tl W CTH R B LR & 2 JIP L 72w
L& xT, (R 1, 15, 44)

(2) BRI BR

UHX (ma—V—F 2 FN-RTUA ME, BE3PL, 12~14 8l (IFF
VIIRE 3,452 g)) % F\W CHRANMMERER 23 30t < vz,

7 4 X —F P-132 i ELE (27,000 FTU/g) ZAMIFEEO 512 100 mg
BH L, &5 1, 24, 48 N T2 K2 IS BT D RIS i~ 72, & DR R,
WO FIZ BN TS RIS S A b T- &3 iTniho 7z,

PLENG BB L, RRBRSEH TICB W THRWEITIRZ R L v e
Exlo, (1, 15, 45)

(3) REBREMRAR

EFEAEY b (RBEAH, 7TE A MRS 10 PTG FREEIIMERES 5
o). 12~14 ##) % H W CTREBAEERBR S vz,

B0, THRON14 HZIZ 0.6ml OFEFHAZHNCRBESEZ 7 0 ¥ —
£ P-132 A (27,000 FTU/g) %, #IFE L AMIBEEIZE®EA L T1-#%.
7'7 BoHE L, 6 RFM%IRE L7 URIFIE<CER), REBIEIX<E#E 14 A 4%

R LA ERIZSERE LT, BIEIZKE TORE &Rk
a 05g0)74’§7 ¥ P-132 &5 Lz, ¥5 21 Bl # I HRAE K O
ZRIEL., EO 24 KON 48 REfE1 18 D & DG Z i~ T/ F . W O I

IZBWTHEEKISIEA L N2> T2,

PLES, BBREIIARBRSMETICE W TR EIT R EEIEEE A L
mnwkEZI, (ZR1, 15, 46)
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m. ER#EEFICE TS

1.

EFSAICHITAEE

2011 R I2, BB E OB, Lim 5Lk OKEE A~ EHRINY & L T oA
WZBHT DRk &2 S L T\ 5 AME X, K. pastoris GS115 #kZ Escherichia
coli BEEHRD 7 4 4 —Vi&Efn T (appAd) AL TEELEZHLDTH Y |
AR I ISR AT RE R AEMIT & £ TR O 77, 3B A DNA (35 H TR SR & i
Thol, (B 15)

HESRRONE %, AR ~I1% 125 FTU/kg ikl L B K& O &7 Bk~ 1%
250 FTU/kg filkt, & oo SR ~IX 125 FTUkg fikt & LTED . T 1
SOEMEICKH L TCHMBETHAT=Z b LRETHHELTWVD, (B 15)

2015 1L, KRS ~DOEWMIZ DWW THKBIEL., HREBRNEL 125
FTU/kg ikt & LT\ 5, (M 33)

2017 i, MBI HOWTHRGE L, #EEERIINE% 500 FTU/kg fifh & L C
W5, (829

invitro (IR 2esR28 BB K OV e FARMEI U > /X EK 2 F U 72 G o (R B2 5 3K
BR) KO invivo OMERER) OBEFERBRTIZ, BERALNRP -T2 2
ERON 90 AR AMERERBR TR GICEDIEENRL LN DT L b,
AEEHRIMS OB A ~DOFERIC L DHEEE~OV A7 I 720 E LT WS,

F o, REEHRIND ILEESR Th D MR g EAEER 2 FF ST ae 1T H 2 73,
B2 T P AR L R R TR A B R R OY R A I C o R e OV R M
RN T2 Enn . RERHSINY O/ A ~0f i L 56 HE &
CHEEZE~DOY A7 372 nELTWV5S, (B 15)

F7-. KEBRMOFNRSITZ o7 BETHY ., &5 LYo Wik
BCHRE - RIE L EN D720, BE~DV X737 nE LTS, (B 15)

2. XKEIZEITHHRRE (BFEM)

K EREEAEE I ERLFEAE L % — (CVM : Center of Veterinary
Medicine) % 200542, SRR & L TROT WD, (R 19)

3. hFFIZBEFHIRRE (BFEH)

2012 1 F X i AT (CFIA : Canadian Food Inspection Agency)
L. FEAKOEAHERRNY & L TRk EZ 1T T 5, HERERRINER,
B A (4,000 FTU/R) O L% < £ % AROIKTIE 30~125 mgkg
fal k., LS Tl 60~125 mg/kg ik CTH b | KAl (8,000 FTU/mL)
DFEE N OKETIX 15~60 ul/kg filkt, Lmm S Tl 30~60 ul/kg filkt TH
%, (ZH20)

4. F—RLFUTIZEITHARE (ZFEH)

2014 F AR EHR M LA Ol A S>WTEHFRI L TW5D, (8 21)

13



V. EmEREEFE

T4 H—E P-132 R & T AEEHRIMICIX, WKL OEEO 2 FEEE O
AN HERBFINEIZ, K, B, 57T 6K OEBEKEBDHEGE 1 kg 4
720 125~1,000 7 4 F B R 1AL (FTU) Th 5,

7 4 & —E P-13212 2o\, (EANENE LK OFRERBRILFEM LT,

74X —TF P-132 12T D EMEEMERERIX. in vitro X O in vivo i BR D fE
RianwdFhnbBEEchozz enn, 7 4 X —F P-132 IZIXERIT & - TH
Bt & 7 D B m IR v E B 2T,

Z v ho 90 A AMEEERRTIX, 7404 —€ P-132 R H O 5
WK DEMEEEIIALNR -T2,

1B MR RER L O N AMERER, OB AEERBR T ER ST
AR

ULk, 74 #—F P-132 ® NOAEL (%, 7 > b ® 90 H M &M 3 v
RBoOoREHETHD 1,000 mgkg (KE/H (7 4% —¥ & L T 27,000
FTU/kg (K E/R) & Hlbr L 7=,

7 4 & —F P-132 O G SO A A WK, B ROV IE O ] #E R
TIE ., HELER & o 50~100 {8 (50,000 FTU/kg fikl) iR 5 L CTH
BHIZL2BEEEIIALN R ST,

HHENZEGEENTND T 4 X —F P-132 USOWE L, £ o ARk, BEF
O MR OARRANORE - HEEZET L, ARAOEHER T & LT
FHINTEHEICB TS, BME T8 b~OREEE BT 2R E
EEZT,

PLbEmb, 7 4% —8 P-132 5K & T D EEHRMP 2, BRI & L
THUNFEHSNLRVIZEWNWT, BMZELCTE NO@EICEEZEZ 5 X5
AREMEIT R T A RE LB X T,

¥ AREEHRIIMIZ DWW TR, BWKES D& | SR & O BRI D Rk
DREECHET2E S (51 FREAESE 35 &) BIEKE2 © 2 OflE
IZHS X BB ARSI OB L CHRMEEFE N e S D
TETHDHZ END, BHKEZIZEIT 2 ARKEEHRINY OB IOV Ti,
YR MEEEEFMOMSRE L EZDOILERD D,
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(GBI#R - REEFEIR

s s S 4 PR
ADI Acceptable Daily Intake : — H BT A &
Alanine transaminase : 7 7=7/ N7 A7 77—
ALT (=7 NVHE I BN AR T AT 2 —F (GPD)]
Aspartic aminotransferase 7 A/NTX T I ) N TV AT =
AST 58 [ZU L5 LARATY R | T AT 35— (GOD)]
CFIA Canadian Food Inspection Agency : /1 % & M E)T
VM Center of Veterinary Medicine : > [E {#& & k& i H =
HLEAEYE ¥ —
EFSA European Food Safety Authority : MR £ 5 22 44k BE
FDA Food and Drug Administration : > [E & b [ 38 5 7
FTU Phytase units : 7 ¢ F 253 il )1 HAL
GLP Good Laboratory Practice : & B & 5r i & 4
JECTA The dJoint FAO/WHO Expelft Committee ) on Food
Additives : FAO/WHO & [Fl & i I B 25
LDso Lethal Dose, 50% : -4 ¥t &
NOAEL No observable adverse effect level : 75 M &
NOEL No observable effect level : #{Ef &
OECD Organization for Economic Co-operation and
Development : %% 1 71 B 58 H& A%
SDS Sodium dodecyl sulfate : K5 > /Lffifg+ b U 7 A
WBC White blood cell count : [1 I ER%L
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ta—_7 7 —< ¥ NS 4L - Optiphos (2 B9 2 Sl EHR Y % A H
EE - P GEAFR)

ta—RT7 57— v N UK ELE - Optiphos (2 B3 2 fa BHR N W) 58 A H
gE2 GEAFR)

b a—R7 7 —< v R US4 - Optiphos (2 B3 2 fidl BHR W) 55 & A
EE1 GEAER)

Gerke J: Phytate (Inositol Hexakisphosphate) in Soil and Phosphate
Acquisition from Inositol Phosphates by Higher Plants. A Review. Plants

(Basel). 2015 May 22; 4(2): 253-66.

Greiner R, Konietzny U and Jany KD : Purification and Characterization
of Two Phytases from KEscherichia coli. Arch Biochem Biophys 1993;
303(1): 107-113

Wyss M, Brugger R, Kronenberger A, Remy R, Fimbel R, IMBEL,
Oesterhelt G, Lehmann M and Van Loon APGM: Biochemical
Characterization of Fungal Phytases (myo-Inositol Hexakisphosphate
Phosphohydrolases): Catalytic Properties. Applied and Enviromental
Microbiology. 1999; 65: 367-73.

BT 2T B S HEHR Y - £ T Schizosaccharomyces pombe ASP595-
1 BRISEPET D 6-7 4 #—1B ) (2016 4F 3 1)

Haese E, Mohring J, Steingass H, Schollenberger M and Rodehutscord
M: Effect of dietary mineral phosphorus and phytate on in situ ruminal

phytate disappearance from different concentrates in dairy cows. J Dairy
Sci. 2017; 100(5): 3672-84.

b a—_T7 57— x R UK E4E - Optiphos (2 B3 2 fil BHR N W) 58 & H
grk (orik 2) (GEAa#®)
b a—_7 7 —< v XUk &4 Optiphos (2B 2 il BHR N ¥ 35 25 H
EE (SCHk 3) (FEARK)
Cowieson Ad, Ruckebusch JP, Knap I, Guggenbuhl P and Fru-Nji F:

Phytate-free nutrition: A new paradigm in monogastric animal
production. Animal Feed Science and Technology. 2016; 222: 180-9.

EMKEELE B ER L RAED  TEHEERLET —F N— X

H AR dnfb P B IR B ]« BEAF IR 4 0GB U 2 & (R 26 4 1
H 30 H)

JECFA : 3-Phytase from Aspergillus niger expressed in Aspergillus niger.
Safety evaluation of certain food additives. WHO Food Additives Series
67. 2012.

ta—X_7 57 —< % U E 4L Optiphos (2B 9 2 R EHA N ) 5% 45 H
Ek (OCHR 39) (FEAR)

ta—_T7 7 —< % NS4 Optiphos (2 B89 2 il BHas N 4 5% 4 A
EE 3 GEAFK)

Ea—_7 57 —< Uy U EFE  Optiphos (2 BT 2 il BHS N 4 55 & H
gk (k4 FEak)

ta—_T7 7 —< % NS 4E  Optiphos (2 B89 2 il BHR N ¥ 5% 48 H
gk GEIN1) GFEAaFk)
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32

33

34

35

36

37

38

39

ta—_T7 7 —< ¥ NS4 Optiphos (2 B89 2 i EHR N %) 46 45 H
ErR (SR 27) (GEAFE)

ta—_7 7 —< % RN US4 Optiphos (2 B89 2 i B N ¥ 5% 45 A
gk (SCik 28) (FEAFK)

bt a—X_T7 7 —< % RS EE  Optiphos (2 B89 2 il BHR N ¥ 5% A8 H
gek (SCik 29) (FEAFK)

ta—R7 7 —< xRN UK E4E  Optiphos (2 B9 2 il BHR N 9 58 & A
e (iR 25) (FEAR)

ta—R7 57—y NS Optiphos (2 B9 % Sl BHA N4 58 & 7
Gk (Srik 26) (FEAFK)

bt a2—RT7 57—y NS4 Optiphos (2B 3 2 SEHA I ¥ 58 A& H
Rk (SCHk 35) (BEAFE)

ta—_7 7 —< Uy US4 Optiphos (2 B9 2 S EHR N 55 4 H
Rk (SCHk 36) (FEAFE)

ta—R7 57—y NS Optiphos (2 B9 % Sl BHR N4 58 & 1
EEE (Srik 19) (FEAaF)

ta—_7 7 —< Uy US4 Optiphos (2B 2 S EHR N 35 4 H
ERE (St 33) (FEAF)

ta—_7 7 —< % NS 4L Optiphos (2 B89 2 i BHas N ¥ 5% 4 H
EEE (STt 34) (BEAFR)

EFSA (Panel on Additives and Products or Substances used in Animal
Feed (FEEDAP)): Safety and efficacy of OPTIPHOS® (6-phytase) as a
feed additive for finfish. The EFSA Journal 2017; 15(4): 4763.
Ea—_7 57—y US4 Optiphos (2 B3 2 SEHR N9 58 & H
‘rk (sewk 37) (FEAF)

ta—X7 7 —< % NS 4L Optiphos (2 B89 2 fal BHR N ¥ 5% 48 H
R (SCmk 18) GEAE)

ta—RT7 57— x NS 4E  Optiphos (2 B9 2 BRI 9 58 A H
ERb (SrHk 21) (GEAFH)

EFSA (Panel on Additives and Products or Substances used in Animal
Feed (FEEDAP)): Scientific Opinion on the modification of the terms of
the authorisation of OPTIPHOS® (6-phytase) as a feed additive for pigs
for fattening. The EFSA Journal 2015;13(7):4200.

ta—R7 57—y N RS Optiphos (2 B3 2 SEHA I 58 A& H
gRE (Ock 22) (3EAFR)

bt 2—R_7 57—V ¥ A4 - Optiphos (& B9 2 il BHa N 4 25 4 H
grk (St 16) (FEAF)

ta—_T7 7 —< % NS4 Optiphos (2 B89 2 i B N ¥ 5% 45 H
ER (SR 17) GEAFR)

ta—_T7 7 —< % RN US4 Optiphos (2 B89 2 i BHas N 4 5% 4 A
ERE (St 200 (FEAF)

Ea—_7 57—y US4 Optiphos (2 B3 2 SEHR N9 58 & H
gRk (oCik 23) (FEAFRK)

ta—X7 57 —< % US4 - Optiphos (2 B3 2 fal BHS N9 3% 45
&R (OCHk 24) GEAZ)
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41
42

43

44

45

46

L REERIREZ B SR - (LFRF I, RS IZ Ak, AT, 1963 4
JEAET @A - R ARG AT LA (T 23 FIEAEE T 23 75) BIRE 1
JECFA (The Joint FAO/WHO Expert Committee on Food Additives):

Benzyl derivatives. Evaluation of certain food additives and
contaminants. WHO Technical Report Series. 2002; 909.

EMOKFER « fAl B OVETBHRIN O Ry M T T 285 (F1 514 7
J 24 A BEME S 35 75)

ta—_R7 7 —< v RN UK 4L Optiphos (2 B9 2 il BHR N 9 58 & A
“E (SCHR 30) (FEAF)

ta—R7 57—y NS Optiphos (2 B9 % Sl BHA N4 58 & 7
gEb (Ut 31) (FEAFR)
b a—R_T7 7 —< ¥ XU E4E - Optiphos (2B 2 SEHR N Y %% & H
gRb (Uit 32) (FEAFR)
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