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C

NI T 5 | Schizosaccharomyces pombe ASP595-1 ¥kNMEFET 5 6-7 4 X —F
22N, BB O ZBMEORER K N E OB BIT 215 (B0 28 FUEHES 35 %) 2
3 &5 1 FHOBUEIZHAD < AaBRANIN 0 FEHE K ORI ON _@ﬂ@ﬁ%ﬁ&(}ﬁ%%ﬁﬁﬁﬂ“
%2 LIZoWT, EEHNIRE e A B RN E 2 O CRAMERESH 2 Eia L7, 4
Al YEERHRII OREN AR 5 R Y =7 L a— BT &R ST,

SEEHE K O BRI T S AL TR0,

BsmEMERIZ OV T, n vitro ORIE Z AW AR IRZERAE RS L O~ T X Y 3
FERIAE 2 F N = T8 s 2R BBk, IWONT 1n vivo DO~ 7 A B HERIIE 2 F O 7= MR

DFERITNTN B2 TH -7, LLENG, ARICE > TRIEE 22 b 8wtz RS 720
EEZ BT,

MMM N O S AUMERRR, W DN ARG AR M BRI T M STV TUVORVS, T
Nz 14 BRELONV90 H AR, W ONC =B 2 V- sk 2 3w

THEIIH LN T,

Y BT v a— VAR LERENZ OV T, 6-7 4 2 —B OB~ ORI LT
MHFEHORHFN L [F T THY ., BEMEN LT FAMERT DR Y B =L 7 Lo — L& I
DTHETHD EHWT LT,

PLEDZ &b, S pombe ASP595-1 BEWNAFET 2 6-7 4 Z—E0EERRI & LT
YN SNAR D IZBWT, a2l U Tt ORI EE 5 2 2 rlReME TR ©
XHEBEROLND,

728, EMIKEER T DAL OB MW TR, ik ORI DAk
IIRUSEIZEAT 28 S (IR 51 AEEMA R 356 75) BIERE 2 D 2 OBUEIZHEDS BT
KA 2 RN D22 I BT D R R ER HM OFE R DI E X DR H D,



[. SMEtREFERMYIDOBE
1. A%
BRI (R R O RAEIS G L TN D 53855 DA N 72F FH OfEE)

2. BYRSD—H%%
g 74 24—8
44, - Phytase (ZfE1, 2)

3. {LF4
M4 674 H4—F
¥4, . 6-Phytase
IUB No. EC 3.1.3.26  (myoinositol-hexakisphosphate 6-phosphohydrolase)

4. WEHEDHE
Schizosaccharomyces pombe \ZJ&3 S Eik%ZE L LT, Escherichia coli B #kH1k
D67 4 H “‘JZ\‘%E a— K95 appABIa 2N L7z S pombe ASP595-1 Bk & £54 L.
Btk AIREIC LV ERERE L CiLET 5, &1, 2)

5. {FABMRUERIKR

ABIOFIXE TH 5 S, pombe ASP595-1 ENAFET D 6-7 « X —BlL, faktng
HLTOWDHRERY O SFHAOREZ HIOE LT, BROSEOFEHI RN L CiH
b (1K : 250~750 FTUVkg filkh, % : 250~1,000 FTU/kg ikl , (B0 1) F7-,
AREEHRIY, X =22« T=</b s =a— kU a4k @EE) (2XkD 2001 Fh»
SN S, BEICEIMT wfﬁ%éﬂfm %, (B, 3, 4)

T4 2 —RIX, T F UM 2x L CHRE ) EA R ABEREEORFRTH D |
74 X —BAFERE AR L CTRELNG, (B, 3) 74 ¥ —BITiE, ET6 T4 X —
B 3T F2—ERHY ., e E coli D7 4 Z—PT 67 4 Z—F, HEHESLLL
DHED 7 4 4 —BIL 37 4 F—BTHDH LHEINTNWD, 74X —EBDEHIZ. 7
AT UEEDA )V N—VRIZH D Y VIR AT IEE DMK THY, 67 4 X —F
31 ¥ F—=ERDFE 6 (L2 DV VT AT ISR BN IR R L, 37 4 ¥
—BILFH SN H DV VBT AT VRS BN IR RS 5, (B 5, 6, T)

KEE Clx, WMEEPIIFET 57 4 2 =PRIk 0 7 4o FUmBRbEns»n (&
M 10). BOWR EOREIFMCIE T 4 X —B DIEMERTIW =0, B O 7 o« F R
IZEEND Y ORI FMIHEL | BTIER 10%, K TIE 20~30% & S TWb, FD7=
D, MEEEINDY UEMIET DI, B ITEEHI IR Y B RImEns 3, 7«

VETU R, 7 4 FUBBRIELOZ L THY | 1 FTU X7 4 2 —ERT7 4 F UM 3TCTIERT %
L X, 14MNC 1 pmol DY Al S HEER BICHEY, (&)
2 myoInositol 1,2,3,4,5,6-hexakis(dihydrogen phosphate) (CAS 83-86-3), W& DHWE-12%< &
Fd, L > TUIEER Y VBOITEDE, (SH8, 9)
6



2 —BZRHIIINT 5 Z S IZ X o> TEEHHF O U ORI AENUEES D 2 &b, fil
B e LCo7 o Z—ERBs I, 7 4 % —EBE2 B IR OEEHZEINS
HZEICEY, SERGREEZR D 2 &R BB OEERR Y OIRITEZARSRET D 2
EWAREE 220 | FFEF DY OPRIEENMEE SIS Z & bR S TWD, BET
(T, BEOEH OB EEIEIDO RGN, MY o OFINEZ D72 LTS 7 4 2 —
TRRM3En 5, (BR1, 3)

HATIL, 1996 4 9 HIZ Aspergillus niger %153 LTI L= 7 ¢ 4 — B0 EERR
& UTERE SN, D% A. oryzae XX A. niger | g+ HEMREE L L2 7 4
X —PHAFEMA 2 R a1 U CERLESIND 7 ¢ X —F 2 S BMRERRIM & L CTHRE S
Nz, (B 1, 3) BIE, o7 4 ¥ —BEE8 T HRGFEHERHZOWT, il
BEOFLEN OHRSITED LTV, F72, A niger DEZFRIENHIEHILVD 7 4 X —
i, BEFERImAEICE ST D, (BR11)

NI T S, FENRIW S UIESNRI & LTER S CW b, (BR 12, 13)
BRI & L ClE, fix B % (A. oryzae, A. niger. Komagataella pastoris %)
AEEL LIe 7« 4 —BAEMRIBA R AR LTRSS 3-MY 6-7 4 X —EWME
AT, (BH12)

A, BMOKEER LV . S pombe ASP595-1 #EMEFET D 6-7 4 X —BIZHOWT, il
BrOZZMEOMeR L ONYE OUGEIZ BT 215 3 45505 1 HOBEITE S X | MBS
UC, AU E=AT N a—LOKEREMZ TRFZ8ET 5 2 ENTE DX Ik
FAEERS D Z &R D BT O ERE D e STz,

I. REMICHRIMNEDHE

AFHI =, BRI ER A GRS 2 52, S pombe ASP595-1 RN EFET %
6-7 4 4 —EBOEMEICET AR L, ks, BREEEERRIZIL. S pombe
ASP595-1 #R& 152 L TR LRI D OB X0 IR EBRE L%, HiE%
FHEIR L CIEE L b0 LT TRER 67 4 %4 —¥] L1 9H.) UL S pombe
ASP595-1 Bz iiae L TR DAVIZEGRIR) DI Doy lE, A5 A1 K OFRA S & 0
REFRE LTt AIREESTE L CREE L= WU TRl 67 4 #—F 1 & ),)
AMEH STz,

RAEEIEPR 2 BRI R LT,

. EEhREstER
FEh I TR,

. R R
Fhg ST,

3 7 4 X —VEER) SERINOEE 1 ke 24720 500~1,000FTU @42 &, #0.1%DEH )
YT HEINTWD, (BRE1)
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3. BInEM4HER
S. pombe ASP595-1 FRINAPET 2 6-7 4 X — B OB aERBE R A R LITR LT,
FiHd 6-7 4 2 — B ORI & AW AZIRISRE AR, ~ 7 2 Y o ER i -

(G- ZRIRIE ERER K O~ 7 2 BRI Z V= in vivo /IMEERBROFE 1T T b Fak

ThHol-, (B 1, 4. 14, 15, 16, 17)

PLEDZ 0D S pombe ASP595-1 ¥kDMEFET 2 6-7 ¢ X —BIL, ERICE > TH

L 72 DRI ARSI LB X BT,

SEATHDLMN, A niger 1L Uiz 7 ¢ X —BAMEBAZ K BAPE LTZ 3-7 «
K —VDOfailEaR & U C, in vitro OfEZ W T BIRZSREREFE N O R Y >
RER A WA RE RN L SN TBY . WTNoORBRERLEETHD Z En
WEIn V5, (B 13)

# 1 S pombe ASP595-1 BRINAEET D 6-7 4 X —TF Oifnre s £

B PIE & (EES S
in vitro [{IFZRAE R | Salmonella 33.3. 100, 333. | &Mk 1. 4,
typhimurium 1,000, 3,330, 5,000 14, 15
TA98, TA100, | pg/plate (£S9)
TA1535, 7=72L., LA %
TA1537 22— 360 %)
FEscherichia coli
WP2uvrA
(pKM101)
IR T ZERER | ~ T A Y R fE | 39.3, 785,157,313, | [atk 1. 4.
VY i) 625, 1,250, 2,500, 14, 16
(L5178Y tk™) | 5,000 ug/mL (+S9)
in vivo | /IMZRRER ICR 2~ 7 A | 500, 1,000, 2,000 | Fz4 1. 4,
A mg/kg (A 14, 17
I 5 DL/RE HA[Elg O 5 5

4. 2EEEHER
(1) #OKSEHHER (Syb)

Z vk (SD A&,

SRR 2 P 5 LT,

ZDOFER, AFRBRICBW TR EHNIA ST, BEMEL A LR oT2, FTo,
RO 14 A% OSRET IR0
FEENT. ARBRICEIT D LDso 1, MElEE $12 50,000 FTU/kg AELL &% % 7=,

¢ SEIOIHE TH D 6-7 4 F—EBEMNERRTIIRNZ b, 2EL L,

BT H LI T,

8

5 WS, MERES 5 T/ IR 6-7 ¢ X —B & Hir5smek 0 &5
(0, 30,000 X% 50,000 FTU/kg A=) LU aMretalig 58 <7z,

papitistalean



M1, 14, 18)

(2) RASHHER (Tv k) (BEEHS)

7w b (SD %, MERES 5 V0) 12, AKHEHL 6-7  # —B % 6 R & akER (2.20 mg/L)
U7z, #&iE%, —MREL OMAENIE 2 5 L, &% 14 BRI LT,

AR FSE L HI A D2 o T2,

—fRIREE I, AT SR QO EMI I L. BB LT,

REET, BBk 0~7 BICI3ME 3 1], #BR 7~14 B3 1 BTl Lz, oo
P 58 CIIERBRIIR R L7,

FRCIE, BGITERT 2B A BN -T2,

FEIE, ARBRICEBIT D LCsolE. 220mg/L LA EEEX -, (B 14)

5. BaMHEMAR
(1) 14 BEEOHKRSEE (Tv )

7 v b GREEE O, MERESS 10 P/EE) ICRBRSUIER 6-7 « #—E % 14 H
MR 05 U=, R 6- 7 ¢ & —F 05813 5,000, 30,000 X% 50,000 FTU/kg
(KE/H ., FH 67 ¢ ¥ —E D 5513 100,000 FTU/kg K&/ H TH - 7=,

ZORER, 5 14 HRICRE A ETH 5 100,000 FTU/kg R/ H &% 58E CHEEN T
IO T, (ZH4)

(2) 90 BEIFE2MHEMHE (v )

Z vk (SD %. 6 His, MEHER 20 XL 25 PL/EE6) ICaksil IRl 6-7 4 #—F
% 90 HssmliR nf&e G U, WatEmEaBn £ Sz, RIS 6-7 0 ¥ —E kb
=1 5,000, 30,000 1% 50,000 FTU/kg K5/ H | FEH 6-7 ¢ % —F O 5-E1T 100,000
FTU/kg {58/ H T -7=, SIREE MEES 25 D0) ([ IRES E K285 L-, —iK
IRBEDFIER, RE N OMEETEOHIE, WY, M2 K MR AL A0S, SRl
ONZIR BB AR AR & S50 L 72,

—ReIRRE, REE, (REIGINE, B, IRFPIRE, MR FrIMRE, ke b5 ny
A, Hk R OSSR R G CRER T D EII A bR o T,

TR AR C. SHIREACII A DRy 1208, R G REOMERE i D R IEA N 5
RILABNTZ, TOT LIX, ZEOWRYE 2 S FREKIOEfRE LT Z 218 X o> T
FAIED B < 7220 . Z DT b IRHRE O 5 5RH BRI 2R L= = L IC K> CTAEUTERT
REEBZ BN,

FFIIARRIZI T 5 NOAEL Z A48 6- 7 1 #—E TiX 50,000 FTU/kg K5/ H |
Fifl 6-7 ¢ #—E % 100,000 FTU/kg (KE/H £ & 272, (B, 4, 14, 19)

5 BRSO TN &, BEERE LT,
6 RIEHL 6-—7 ¢ Z—E D 5,000 & 30,000 FTU/kg A/ H & 5HE TMERES 20 DL/RE, RAEHRL6-7 ¢ &
—¥ D 50,000 K O¥ERL 6-7 1 #—F 7 100,000 FTU/kg A/ H % 5HETMERES 25 ILRETH -7,
9



6. EHEERUFELAMRER
FEhi S TURUY,

7. HEEFRAFMEER
T ST TR,

8. —HREEIBEAER
St SAUTUNRL Y,

9. XZREMI=HITIHAERR
(1) &SRR &

BEFLIR (CMEfE, AREE 8.070.054 kg, MEMER 16 BE/EE) 12 6-7 ¢ X —B &A% 28
HRRETR G- L, SR £l Sz, RBRitE LT, BBEdIREE (Y &8N0
FABFECY o0& & BT AETE 0.32%., SHIHETEL : 0.27%)) . Rt e (U &5
DI WEREIE(Y v G - B ASEF 0.22%., H%EIFATE 0.17%) M OSBS54+
(U o EEIVDIRNEENT 6-7 ¢ # —B Z1RI1(10,000 FTU/kg fikh) #5%E L7z, i
IR LT 6-7 ¢ 2 —BIE, KICBIT DHESERINED FIRED 10 FEICHEY
L7z, —HRIREEZBIE L, REL OB E AT L, (REBINER OEEEIRZHH L
7o AR TIRAZITHER OB K EZ T,

ZORER, —HRIRBEITER G- OFBIIH N2 o T2, FEMERTRRECIX, REHEINE,
B K OVE IR 7y EE DS MR REE L U A B (p<0.05) (TIK T L7z, WIEGHET
(X, REHINE, AR K OVE IR 3 &SRR MERHRRE L U A E (p<0.05) ([ZHIIIL |
BotEcH R & RISE T o 7o,

VU EORERNG, 6-7 ¢ 2 —EBRIFNOHERINED _FIRED 10 {5243 L 7-fikt
PRI 28 ARG LTH, —fRIREE K OB R S G-I R R 2 BB A B OV
I LN T, (B, 20, 21)

(2) fAEHR (3B

o (R, w1, 252 FURE) 12 6-7 « ¥ —EHAIA 42 HRNREER G- L, sl
BRESE S Tz, BENIY U EREOD7WEE (U > oF & g Afae 0.26 %, %
FAETEF0.22 %) ZEH L, Ykl ~0 6-7 4 X —BOWIMiL, 0. 500 HELEFINED
TRRD 2 f% /) X 7,500 FTU/kg ikl (HEEERINED FRROD 10 f58) O 3L Lz,
—IRAEZ B L, (RE L OB ELZHIE LT,

ZORER, B PO TR L O—BARRRICR G- ORI DT, TE
B GREOREHININ N OMBER BT, S 50 & b L ¢, HEKFIICHE (p<0.05)
IZHEIN U 7=, fRERNERIC S TR R 2 B I B o 12,

P EOFERNG, 6-7 ¢ 2 —BRIFNOHERINED _FIRED 10 fF24 U L 7-fakt
ZHIZ 42 HIREG LTH, —eRIEL OB GBI 5 G-I R -2 S A L &% OV
BIIH ORI T-, (B, 4, 22)

10



(3) fAEER (PFRZE. NAE. tEs. H05. BERK. 8K

WA, M. LES, 05, EERLOVETHAMEKRIC 6-7 ¢ & —BHTH| 2R
Beh U, IR I S vTo, B b AE, INIREESIZOWTER 2 1R LT, 7RE,
%S % 2 3RBR CIIEMERIRRED 20, ZOMMORERTIXY v & +0& A TR
Z B U B IR L OMIERE U o O Z D72 < LR ) iRhnfast 2 8 5. L7
Pt FREEDSERE STz, FalBROD 6-7 ¢ # —BRAGSIEE L, 1KY isniaEhs 6-
7 4 2 —BREN RN LA B S Sz,

ZORER, WTNOEIZIBNTY, 6-7 1 Z —BRFIOHERRINED FIRED 10~
15 (EEZ I LTk 2 &5 LT, & 5ITRINT 5 B & OVER AN 34 5 720
o7z, (B 20)

*2 KWLV 6-7 1 X —PRFIOERRIEL 67 4 Z —BININE

) v (R | SRR | s T
(FTU/kg fiihh)
A WIAERE () #1263 42 HFH 0. 500,
" ’ " " 7500(10 55
A 0. 9002
YIH 50 JEn () il 128 3 61 HIH 15,0009(16 £ )
= ND O‘
L5 HIAERE (1) 51216 112 A4 10,00010 55
=4 = ND O‘
i WIAERE () 51 288 42 H 4 15,0005 {55
0
B | B, MR | 396 ‘
. BB Hilin, MBS + 96 42 HH] 10,000(10 /55D
B ~ IR N TN 0.
TH B 7t 24 BH ‘, .
FAE AlAH] t24 WAL | 7,500015 ()
o BTt 814 FTUlkg fTF b RO 5 R 11,278 FTUKg fkF (12 fEeiofi )

¢ : BRBALARF O PR E 24 kg

10. ZOthDAE
(1) RIERIEMEER
UYX (ma—I—T 2 NRUA ME, MERES 3IU0) O MEEIC, KR 6-7 1
H—Y 7% 4 BB AT (0.5 mL7) L CREREMREBRN £ S iz, 7Sy FD
BREEE, R 24, 48 KON T2 B CBIE % i L7,
ZOFER, 6 FlH 5 FITHEREEORBEN A D, 161Clik 24 BRfliReE L7z, (B 4,
14)

T 6-7 4 X —FOEEITIARH,
11



(2) BRFIEEEAER
UYX (Zma—T—TF 2 NRUA ME, MR 30 OARICRIER 6-7 ¢ & —F
ZEEAIRL (169.1 FTU/0.1 mI/AR) . ARFIEERRER S Fh S iz,
%@F% P b1 BRI 2 B CREED TN A VT2 A, BE5- 24, 48 KON T2 B
I T B CIRAS M Tl S e o Te, (B4, 14)

(3) BAFMEEAER
FLEy b (MERER 10 D/BEGRE, 45 5 VL/RIIREE) AW RkER 6-7 « ¥ —ED
S EPERRBR Y Buehler DOIFFIZ LY FEhii sz, 7 BT 3 B, #5WHE 8% 6
IRF B D RSB T8 AT L | TR LTz, BUEERER DR 14 AR, PmE
ZEM\CERRER LT, SRR, IR A 2 A6 Lz,
AL TR 19 W2 I CBRE LT, A TR 24 KON 48 IR I BB RIS A BIER LT,
ZOFER, ERBHMEBEUE I X DR o T, (B4, 14)

11. EMIBITHHE (BZEEH9)

S. pombe wiEFT L LT 7 4 X —BAEMBZ RO HIERIES D 6-7 4 X —BlZo
W, B MIBTDHFLIFE LI TORUY,

L)L, 37 4 X —BIZHOWTIE, & hORMIIIME LT ST % A. niger
HOROBIA % A. niger [ZEAN L TRBLS W 3-7 ¢ ¥ —EB % W TEA MR
Fhi s, A GR L Lo 77 BRI AR L O AN Z R SR e LTz 3-7 1 & —
T D Fe OIRINIZI1T % 52 10202 5B 2kt S vz,

(1) PAEMSR (FH) BEEH9)

FA7 7 U 1 D/NERE 2 8 DAEFE (200 44, ) 8 i, IR 22.6 kg, 5 4/ 5
BE, 3 AHIRED) %G b v r iz 1EFIC 5 Bl s (R 250g/H) L.
3-7 ¢ X —PREERF O " HEMIEIC L D 7T BRI IRA AR ES S s, S
BEZIX 8- 7 ¢ ¥ — B2 ETERE LA (380 FTU/t I, Z#% & :0.160 mg TOS/kg
(KE/H) A, XTREEZIZT $ A b a— AN s iz, #5345 19 8 (23
HEE O Z HFEE LCWend, 7 A 3. 9 HIZ 1 EEOIRA CTHlrL7z,) T
Hot-, FINHIE (FE., (KE, & FIEV 23S, 4o Hb, Fe, Zn 1 CRP
HE ST,

fEg L LT, MERBERIEEMIC LY | BEHEOSRRZIER OHiFh R ZHEDOEIG X
WL, SANRMED T ¢ Z—E ZERERNC&EMMICEININT 2 L&A O I X T VORI
DI FT ATV T o BHINSEL Z enmiEashi, £, 3744

8 7 4 X —POEEIIARH,

9 SEOFESRTH D 6-7 4 X —EBE2 AR TN Enn, B2EERE Lz,

10 7 4 FUFEIE Ca, Mg, Zn KN Fe ERGERIEZTERRT 2720 (B9, 74 ¥ —EB2ERTLHZ L
ks olNERLE ESHEEZBND, B FORLIME LTOT 4 X—BId, 74 F U BRE
BEICETRHOMERINE B E LT 5, (B 13)

12



—Y% 19 H# 6 EE) SEHIEINT 2 2 LIk > T, HHUIFRBEEITA bR
mote, (BHR13, 23)

(2) BAMHER (BRAN) (BEEH)

TR AR T 7 4 7 (20~52 7%, 10 4/788k) ZXxI5UZ, Fe OWIUIxT 5 5
TEORNERMED T 4 #4—EB KW A niger HKD 3-7 4 2 —BOFENTR O, &
1 AR TIX, 74 X —BEED S D UTEED WS TEZRIN LI/ hED R —/Lx
YORER, 2 HBRTCIET 0 ¥ —BENEML LT STEEMZ Tor—oRT A
niger R0 3-7 ¢ & —PHK| (200,000 FTU/E ) ZUINSUIIEGRIN L7- &8 4
WT Fe ORINAZRIE LTz, ZOREE., BRERNZ Y 4 F U WE2 5o A. niger
HskD 3-7 4 #—PHIKIZIMNZ 5 Z 212k > T, Fe OWIUTK 2 £F (14 725 26%
2) Elpotz, 3T 4 X —BEEBERT S Z LI AEEE IS SN o T, DR
DI DD, A niger HRD 3-7 ¢ X —PRHFIOZE O F51L, Fe ORI AR X E 5
ZEITNA, BANE MR IA LI oT, (B 18, 24)

12, BRIEIEHELEFERNSERT SR EZILTILI—ILEIZDNT
AT SR Y B =07 0 a—/L & L ESUTEO—H 2472 0 OffEHERE %
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