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AR LTz, 85°CCI 1 REf#RE LT H 1A ik - 7z, 90°CLL L TILsEiR A Tl
EEeME CAP IZVHI L. 53210 & 722 o7z,

3) N A IS R R R

WEWR D B 70 2 /X L A M O FE R AL R 2 X 5 1ZR T, WHERHERCH 53 Bl
IRBEOE— 7 22 T-b EIRAITHEEDRT L 2D DITR LT, 7 UK LR % i
JRE T HAEMITREBEO V' — 7%, QIR 725, ZHUIFE LI OO R
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EOMEMR LIREEO 7 Va2 —2ATHY | BERHZE > TREL LG WRIEIZH S 7
O, —RITHEPHEE SN Z I s EEbNWS, TUBZOLOEHRET D L
FHEEOIL U O E — 7 BB, —ERMENFE>TZOLHREBENMED, T D
BRI T OPLEEEPEN LG T2 2 LiIck b e&ER 6N, L LEL
BRRE 92 LS ARIIEDS 700, ZIULXT VT VRN E LR T S fREEFRIC L - T
DREINAT-DEEZLND,

12

ki £ 3. MBS OLERE  (ml/g)
| =70

—A— TR N TUBNR N
3.6 3.8 4.0

10

CO2E(ml)
[=2]

4) X BES RS R
X 3NTHERR N Guy) ORRE
MERT, +olEbATEEIxs A0
Y D, Nl U CEFED 2 WREEIZ X
05 605 1205 1805 2405 8008 g ) S ELEESL ) X o 1Y R
i LIZRAY . BHOBDHE
X 5. RO D XA s AR REHBRICRHER DD LD E T2,

[F & 0]

MEBFNE IR 2 WHEDMRE 2 & LT XU BLERIC O W TG L7e, 16Tl 0 5
EHEIE L CE S BB O P LEE IMIX e b D Th o7, BMOBELIX 55~
60°C T 2 IFM LA || ¥ = — )VINZEN T O RESR K& 1352 90°C T 5 oL FAT 5 B N H
ST BN IR R L T 5 /A TTIIRE Y — 7 2R BB T2 2 Lz,
HERI N NTIRA D 8 5 BIR & HIRIZRED H o T2,

[3#5¢]
FOB & B T & 7 () B 4 BF I (7 < I 72 L £

[ 51/ 3CHk]
1) Naoyuki Nishizawa, Mihoko Oikawa and Shin-ichi Hareyama,
Agric. Biol. Chem.,54 (1) ,229-230(1990)
2) Naoyuki Nishizawa and Yoshiharu Fudamoto,
Biosci. Biotecnol Biochem.,59(2) ,333-335 (1995)
3) Naoyuki Nishizawa, Daiki Sato, Yoshiaki Ito, Takashi Nagasawa, Yasuko
Hatakeyama,Myeong-Rak Choi, You-Young Choi and Yi Min Wei,
Biosci. Biotecnol. Biochem.,66 (1) ,92-96 (2002)
4) You-Young Choi, Kyouichi Osada, Yoshiaki Ito, Takashi Nagasawa,
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Myeong-Rak Choi and Naoyuki Nishizawa,
Biosci. Biotecnol. Biochem.,69 (1) ,31-37(2005)
5) e o, EBNGE, GHERI. REFEE, B, BiR. MmIREAT.
A AR T4 2003 4R B2 K5 B 2 B 46 pb2 (2003)
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eEALEBEOFIA (5 2 #H)
— HERR I T DRIETARR & piE R F M —

JHIL B, A FEsEC. B9R B, mifE BEERER?
CaFRIFEHNE 2= ERBEMKERNE % —E & irZET?)
Makoto HATAKEYAMA, Takayuki WATANABE, Kaoru OWARI,
Keitaro TAKAHASHI

[F&=]

UTAEERIEMEY & U CAEFERDH 2 TV A MEEIE, BRI L WBEREZ R0l & L
TRHMENTEBY, AFRZOWERS N X EOMRENEY 2 2, Choi T U D
BEMEY . 2L TSN mOREMES IConWTHE L TWD, MEiddbsde
ZLAEFEISNTOVDEN, HBZFREIETHAZEFIHEAATEZIELNLTVWS, I
DIXEAZCIZFEEHMLEE LM A A LT b O S <, MBRARB L -AZ1XbE
D 7R, EFEECKRET IR () O A ZF I A TA L T TESEB LWAT
TH DY, KRR TITALHIL D EEEWIE R 2 HE9IC, M4 - CRBrild L= 4
ZEZOMERFMEICOWTHET S,

[ 5 7 1E]

1) MR & W3R iR E

MR H17 8 FIREBCKIEOR SN ) 2 bMOe 2 HLEOT U, B
ERWZ, R E LT 0% A OECKkE V-, FEE L CRKHEA B Toemy
) & TAOK139) #¥fF L., FEHRAED 2EEAZEEODa— U A X —FTRAE L
THW, BBHMLE S HBIE TO/ERITML S D HIED ITit-> TiT-> 72, 7277 L
RO FIREE « PAIVEEIIAZEOZICHEW, SHBE L CHBLZ, Wil
X, BlIAA 32~33°C., —FETF AN 39~40C., —FHFF AN 37~39C. Hi# 36~38C
ZEEIC L, EREEEOMHEIRE 2% LT,

BADWEF ML F v 22—~ OBERIMIHEIE F >~ FTHIE L, K EEBTETE
IINTETERRER Z 5 U OIEIZHE > THOM LT,

2) A% HERER

JEBRE U CREIT HI6 fFRE A~ L | il DR, Wi A2 FWio, FKER#E A%
HLE DO EEITENEIA R, A (Y E=10) ZHZIZ4~6 7 HIW 30C TR LT,
BAA 10 E, B 11.5%, @ 6 HEERE AM2 W1 FE £ 2 X 10°cfulg % % [H 7 &
& L. fAHB KIS % 37KkHE (45, 47.5, 50%) & L7z,

3) HTDEDHEE

D (Y ) (TIEERZGHESD 2ht-> THIE L=,
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4) EREaER

RARE DB Z 2 B RERHMIICHE L, A, /D W, Mkx 5 JIETHEAL.
EONEMEE ROz, "X T—1F44, REO/NSWHTBRRWAETH D,

5) HEDOPLE RFME

PIEBRFMEORIEIL Ames RERD 7 L A % 2 _X— g3 E TESWEIED S
DIFE O 1> THT = 72,

[ R & & %%

1) MBI OREFE )

MERFB DR MM A 11TR LT, T8 TAOK139) Ti&-o /2L, T [hRig
M & B TR\ S D & e o7, HEZOHTIET UBONE L REH
JifliAs @ < 72 DA o o7z, BT VAR F T F L —8 (FKPEEME CAP & IK)
ITHERE BRI ) TiE- 72t 2RO AlAMERD Tixd o723, KBL 0 ITE <, 2
BIBOWEF MM A TALART E L TR bDOTH T,

K 1. HEBBOBE MM & K

i Bk PR A (U/ g #89) K53 (%)
o737t BE{kT)  EEME CAP

s H [ 1300 170 7000 20. 8
7 U 1600 190 13000 19.3
X b 1100 140 14000 21. 4
K 1400 180 5800 24. 4

AOK139 v =T 1100 520 12000 22.7
7 U 1500 620 13000 23. 7
X v 780 440 14000 24, 2
DS 1700 700 6500 23.9

kSR mIEEBUTETE oIS HE L, i EE L L TR LT,

2) HTDOE

K2\ HZDORP O (Y H) OEAR LU, MBEBAHAZITAKAE LT
EODHLDIZEN -T2, AEOOELITHELE T I VBRI VAR= VR L TER
NEL Z ENTERNTHL 0O, GNENOITEAE., B OoMRENZ &I
KL, DFEVITRRPENG EE 2 bivlc, BERIMIET55THaMRENDIL,
BESRDNEIRI N O R & & BN A R HERIE 2 2 T WER ENREZ b D,
MERB IR T D TIET U BIAZE DB AR RED - T2, T HITHHEREES D <
BEOBHE N RN LB X b, FIAABKIKR GBI ENHT O AE G
Brolo, KAHZIIMER [AOK139) #HWehEDFNEANREN ST, Tl
it U CHERH 7 2 Tl TR B R BT8O b LR 72,
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%2.%%%&%@@(Y1)

TR TR 28 AR (%) A (H)
2 4 6
PR RN 45.0 16. 48 6. 48 —
AOK139 45. 0 15. 21 6. 10 ——
bt BRI 45. 0 21.55 10. 77 —
I 47.5 21.76 12. 98 8.94
I 50. 0 22. 24 14. 38 11.17
AOK139 47.5 21.40 12. 33 9. 58
7 U R 45.0 17.69 8.51 ——
I 47.5 19. 53 9.17 —
Il 50. 0 20. 18 11.36 10.22 (5)
AOK139 47.5 18. 50 9.43 ——
X B R 45. 0 19.79 9.72 —
I 47.5 20. 80 11.24 9.72 (5)
I 50. 0 20. 96 11.63 8.95
AOK139 47.5 22.99 13. 97 8.93

* £ (5) LIRS r HEOT =2 THHZ L AT

& 3. MEBHB T D 'H HEATAlh
TOOEER B (ARSI

v T  BEEH 45. 0 3. 00
I 47.5 2.83

I 50. 0 3.08

AOK139 47.5 2.75

7T bR 45. 0 3. 00
I 47.5 2.83

I 50. 0 3.08

AOK139 47.5 2.75

X v BREH 45. 0 3. 00
I 47.5 2.92

I 50. 0 2.75

AOK139 47.5 3. 08

3) B DOE e R

7% SNTHER A F DB RERHMIAE R 2R LTz, TR CHHAK Y 45% TIER VAR Y
ERHVBOENIITRITDLEVIFERAIDH Y, TOEEDT-DICAKRERR 21T -
oo ZORER, v - TUBARE TIIAKY 4”%@ %t%&%fim 50% D Fx
ZDRHENE o T2, L LR O E S NI SN T, MEBAHE THED
DR FEBL T D T2 Kﬁ@@ﬁ%%%bé%%@%é;&wm%émto@%
(kmg A ) & TAOK139) CTIXRHMEIZZEN 2o T,

4) FE OHUAE R MR R

B4 1 I HER A%@ﬁ%iﬁ@@%ﬁmwm%rbto@%F%M%J%%wt#
Z XV TAOKI139) &AWt DI RHERFMEIIBIRIZEm D> T, LD DOH
%“”_%5iOZZMMQ”J%ﬁ“t%ﬁ%i%ﬁ%_m<\ﬁﬁ% EMEL H
o7, KRBLIFRABUATHENTIE BEERIITO S L <IEE < 2 AT H o 7273,
MEB IR 1K< T DN B - T2,
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100 'S 100

-®- X -e- K
—A-tTI —A-EtT
3 = 77| 3 _ -
& 80 Sg— T — %t |
# ~ *_1_4
@é -/. \A ﬁ ~ . ~ ~
B B - =3
g 60 ﬁ 60 | g. A
‘I
40 : : 40
2 4 6 2 4 6
AREIRE(A) AREE(A)
X 1. HEBFRA TP BT ORI Z L (£ AOK139, A7 : BEMEA)
[ 0]

M MR A R BE L, EOE REMEZHH~7-, 8 TAOK139) O
WAL ) D3R D TN o 7o, MEB LA E AR & U CHR 72l FE 1Ml 2 £ 73,
HEDEBITEL | ﬂﬁmﬁb\&%z%ma F LA BREK B BB BT
%@ﬁ%ﬂotoﬁﬁﬁ%@#ﬁ 3 47.5~50%D #F DFH N & o T-, L

?ﬂﬁgﬁ)fiﬁ’*ﬂﬁj‘z;@fﬁ@f: ZIEKk % é?%%wf%%fféfi JTIEFEA+TS T, WEORW
MEFE I I BE D T2 8 m@ﬁ%ﬁsz%f&;éo MEF %A%@#W?‘éﬁ RIS
PEVME < 72 D fETA qbof:o

[ 51 3Ciik]
1) Naoyuki Nishizawa, Mihoko Oikawa and Shin-ichi Hareyama,
Agric. Biol. Chem.,54 (1) ,229-230 (1990)
2) Naoyuki Nishizawa and Yoshiharu Fudamoto,
Biosci. Biotecnol Biochem.,59(2),333-335(1995)
3) Naoyuki Nishizawa, Daiki Sato, Yoshiaki Ito, Takashi Nagasawa,
Yasuko Hatakeyama,Myeong-Rak Choi, You-Young Choi and Yi Min Wei,
Biosci. Biotecnol Biochem.,66 (1) ,92-96 (2002)
4) You-Young Choi, Kyouichi Osada, Yoshiaki Ito, Takashi Nagasawa,
Myeong-Rak Choi and Naoyuki Nishizawa, Biosci. Biotecnol. Biochem.,
69(1),31-37(2005)
5) e, EBNGE, DM, REFE, B, BRR. mREST
AARZE 2 2003 45 R0 2 5 45 p52 (2003)
6) http://www.karumai.com/daikoku/
) ML, BKILSER, SEEERRR, BKH RS &M ITEE, 9, 12-16(2007)
8) BEAZZ A, KERZHTE (1995)

7187



9) HEEL, WMAWE AW RHE T2 8RS SR
(EE)N+E1E) ,15-35(1990)
10) JELME=E, BRI S, H—2., @iEt—, HR 155,51 (12),698-702(2004)
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TN a— VBRIV LW A T OBE O3

Py - KU W - WA
(BK H R R MOKPER AN & > & —ie B B SIFZERT 1B v —7)

Seiei WATANABE, Tsuyoshi OHNO, Takanobu TAGUCHI

[ 2 7 ]

(IR, F VIR - BT, SO RBwo 77 v aF 7 LT —
RXFTNRARRE Zart 7 MO, TAa— )L A~5%DHZ A T DOIER O3 %
BHOE L7,

BEREOFEVIL, o 7VF 7 2= T 7= (FPA) TN D B 7 = 2 F
TN a—)b - BEfgE B 7 = R FIVEAEERE TEEL . [ ZODPRATERROFY 245
L7z, &6, ZOBENO LT Y DIEIZLD . T a— VSRR LR T L
a— VAR E SBE LT, SOOI, HEEELES O 08 L - E R
WAEFM LU, JREIT 85 C T LA AW, £/, NI AT vav s
— PR EH WD Z LIk, FEREESY SREOERELZ SO, RIS bAE
(5T LT,

AIEMIX, ZEEEORKRS EEE LR, FTLWE A TOFEEO 1 >ORE L
ELTHRRT DI ENTETL,

[ &% = 1]

A, TV a— VERELOEE BN NT A4 MelZmop> T dH, filkishTnd
BEILT Lo — )VEENET 15%005 20% TH D MMOBEIEIT AT L 3 — )L EE
NEL . E—b -« BaEY LT ART L a— Lok, Bl VAl =T &
EONTINNHEREEOILRZHA TS —DODERKEEZ NS, KT /La—
O HABFIZOWTIE, BARVHENLTHDN, T/a— LREN10% & 7255
<, & LTOEEL DL, MBZEHTLIHED, 2R MEFILIZWEST
1/\@1,\0

K7 v a2 — WIEEOREFED 1 20, FilE BROT Va3 — VEE TKTH
W2 HETHL0, BEOMALEA TIEMAEL 25 EEARH-T-, TDT
D, EROME, KRBT AL VRO I ZH ORI RAALNTE T2, o 15
I, 73— VEHORWRRZEET 2 HIETH L0, ARG 2 2 - fiE
FETIHEEA T EFAERKICED Db FEF] OFESRLH L, BiEmNH S OWF5E
LN TN & 2 V9,

ZZTEHAIT, KolFLK <, 2o, BRICFEE R o727 v a— )V EE 4~5%
DOIEWOREZ HEY & L, BEREE ERE Ok - BEZITWV., HLWE A FOTER
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FERHA~OFREMSE RWE L, 62, BRHO—> & L TRAIEOFH & 3R
X DA A ZEZEoRLEEEZ MG L, LW A 7TOERO 1 >ofEEE LT
IRTHIENTE T,

[ £ B 5 ik ]

1. EREER O R

HMLNWZ A TOHRBEIIHNDRE - SBRROFV ZHT L8RS LT, B 7 =%
FNATNa—)b - FifRp 7 =32 T INVEEEME p-7 VA7 2= T 7= (p
FPA) AR & B 23k 72, W4 901 SRk (K-901) & BKHVE - EEERE (AK-1)
ECFE LR AZMEREE LY. P.D (1% Yeast extract, 2% Poly peptone. 2% Dxtrose) .
3ml T 30°C, 2 HMEZE L, 0.85% Nacl EHAHE/AKT 3 RIPEE L., 4 I12H K%
I B ES e (0.67% Y.N.B w/o Amino Acid. 2% Glucose., p —Fluoro Phenyl
Alanin 0.2mg/ml. 0.4mg/ml, 0.6mg/ml, 2% Agar ) (2 100 &KL 7=, 30°C. 3
HREEEER L, W L7 aa =—% FPAMMERE & L7z, FEEERBRIZ. 7 v — ik
sV (7o — Ui kB8 8g, B X (Be’ 6.5)20ml, BE#EERERE Iml) T 15°C,
2 HHIFE L. — XAy & B/ RU 2 JE LTz,

2. THa— VESZHBERNORA T ) —=2 7

K7 v a— VAEFEREERZ B E LT, 7 a— VRS EERE O 4y B & iR A T2,
Yk L7 FPA MMMERE 1 BRN > v 7 v anm =—T768 BRABEL . 2% ~5% =T
5= NEGHY.PD PR EANTRTT 4 72 v 7 v a Lo v 7 U ik
TITW., T a— L E AR CHEFEHR Wk 28k LTe, DBEEL 727 L 22— L)k
SRR OWT, FERRIEEIC 7L o — VKRG A F O T R EER R A T o T
3. ERILME O

P IRBER & T 5775 72 D O FLFE T O /B A B ANIEE RLES 10 fRofAKD
BT o1z, FIHHEEES OHIARRAFKE 0.2um AT T2 7 4 )V H —IZTAI,
AIBFEEZWE AR TRE L, 7 F b U A 50ppm % FEe MRS B HIZ TRiE £
%, FPARREHICESA, Y7 N A—EREEEAWTREEL, ABEOar=—%
72,

SBE LTS IR 3 BRI O W CAHBEER AR & 7 XV BRMARZF X, FiLWnWa A 7D
A ATEFH ~O AT REME 2 Fad L7,

4. REhiEe

BRI~ ELEALEVOMNGE2AME LT, E— LG RFEORATEEZIGH L
TRERIE 2 VERL L T2,

FKHE 60% DR A W CRERISE A st L7e, o/ h < 50°C, 5 W
HLlgEt% . 75°C, 85°C, 100C D 3 Xy TR AL /XL I N D E TR L7, 1F
Bk U 7e 3 FEEH O RS BB OB Sl OPE & B LR Z 1TV, FZ A 7 O H AREF
F~O A REME 2 5T LT,

5. FEEEA - ALAR S ORR & R 5k OfesT

EHEE LR (SIS EE A 1T\, £ DRIBERC L D 7V 2 — LIS EE & AR T 2
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LUt SIEEHL OB IR A ) OB AR S AL LT, KHT A A
¥ O rT AT Navy—EER (TG-B) OFAZBF Lz, BEREOMEHEL
PELIRE . FEREEMEA Y DA ELRET L, 28K EBK L IGRIBO LR A28 2
T AR A 2 RET LTz,

[ £ B R &k O 5 £ ]

1. BEENORAZ ) —=7

K-901 & AK-1 & Z £ BHEERED D o FPA MHPERR 3 #k (FPA-3, FPA-4, FPA-6) % 47
L. &BHIZFPA-6BRIZOWTHE pFPA 7L — F CTAEB L7 M4 R EEK L, 712
— )UK B % F D T2 55 M CIRBERBR 21T » T2 BREMIIC BAF 72 15 RRICHOWVWT B 7 =
FFNT I a—)L EFERE B 7 = x TV E ERE LI kER, FPA-18 I3, AK-1 BEREIC I
WLTR 7 =2 F AT Na— VANREITRRKTEMEU L BB 7 = 2 F VAR
TR RT3 EERST, (K1)

. 450
£ 400 W 3 714FW7h3-N
R 350
& 300 O BEEE B 71470
&~ 250
<5 200
& 150
5100
¥ 50
5 0
222533 8RRYIBSESESsz w8 IS
= Begzeet
'H'6 X
BEE4 ¥

1. EEED B 7 =2 F LT L a—)L L EEiE B 7 = X TF VAR E

STPRER 3 Kk & . PRk 3 8k (FPA-6-18, FPA-6-23, FPA-6-24) 2D\ T, #:K 1Kg
D/IMEIARBR 24TV, {HEREICBIT 5 B 7 =R F AT N a— L LR 7 =T
JVAERRREZ MG LT, T OfER, FPA-6-18 #RI1%, 1EERLE IRV T H AR Ol
RS B 7 =X FAT N a— L EEE R 7 = R FADK 2 kS D 2 L &
M8 L=, (F1)

F 1. IMEARBRO B 7 =X F ATV a— L EFiiE B 7 = R F VAR E

BEL | B712FNTINI-N]| EFEE B 14T
K-901 123.4 26.0
W] AK-1 123.8 25.2
_FEER 140.7 27.3
FPA-6-18 2175 40.1
Bt | FPA-6-23 185.1 26.5
FPA-6-24 178.2 30.6
(ppm)
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2. TNha—VESHEROR T ) —=2 7

FPA-6-18 kB v 7 van =—T68 BRa#IE L, LU WiET2~5% =% /) —
IVEAY. P DFERGH CHH CE R o2 TV a3 — VRS MRR 2 10 Bl 5 2 &
NTxT=, (FF2)

10 BRIZSWT, T a— iK% W= 540C 15°C, 14 B2 288 S S 75
BOSHROWME 9 SEERE (73— 18. 7%, HAEE-1) 2k~ FPA-6-18-21
RIZT7T v a—1 12. 7%, BAREE-30. 2% B CRENMFEIET 5 2 &R I T,

£ 2. T3 — VRS MERERE O B R

13/ -biR B (h) 1208 L 7 VRS
0% 0
2 % 0
3% 0
4 % 7
5 % 3

3. BERAMED A J—=7

WRPTETE RGEYS 10 tEOAAK D B BB O 5 B2 1T o TokE R, 3RO FLERE % 47
BES 22N TEL, I—7 N PO LT-HERE 2 IC O BEFLIEE 2 K
(No. 46 ¥k, No. 35 #K) IZOWTREMEE i~ T=, & AHH TOmEAERGEER D 53T -
BEREREMM OFE R, WAL ORE & FTHE & BT S 472, No. 46 BF & kFFREED 2 FiSE
LR OFBERER (b AHWATHREEEA, 30°C, 48 FFFLEAREE) TiX, 7I /f#
RN H Y . No. 46 BRTITF s v, TAF=UNREAD L, FA=F 23
MUTe, RBERTIEA AL =F BB L, TAX=, Tx=T7 T=UREML
7o (X2)

BEIRHHCRI U TR IS A Y~ b b—RAZHLE LA U SRS, (1K
3)

IIMIATER DFER D No. 46 BHROVERERIICEN TER Y . BT LT,

100
M No.46

pagiis]
0O *t BB +No.46

80 [

40

¥R (mg%)

20

-20
T/

4 2. FEEEKOT I Wk
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20%
_ O 4YIb=2
& LEREL]
w 19%

Ne)

or

15 10%

®

4 s

0%
Blank No.46 No.35 *IHR 46+35 46+x1HR 35+%iHR

A %
X1 3. FLERTEIC & 2 BERLRL D21k

4. REfiEe

70°C, 85°C, 100°C D 3 FEFHD LG A 2 /ERk L, BER 2 e U, P bR 217
o7z, W Z VT 50°C T 5 R S 7214, 1.5 BT T8 CE T LA &
7z 85 CREAIERN R4t & 7=, 85°CRE HUERIL | B )M S vz FB D 60 % F2JE C
JEERHRIAE D b HNT, XA 7O ARFEREICEREFIXIL S 2G5 TX 50
HEMEZE RWE L,

* 3. JERUBOREFR Tl & HEL AR

B A{f (U/dry) FEL S ER*
4 Wariz-t | a735-t BrixE 4 ha-a%
LR s3] 296. 5 1569. 5 14.7 10.0
10°CIERI 268. 3 1420. 4 14. 3 9.1
85°C IR 172.0 910. 3 13. 1 5.8
100°CHE 7l 27. 1 48. 3 9.1 3.9

*:$8100g+7K400m| . 55°C16hr

5. FHEEA - MARA & BLE HIEOME

1) M EIZ L BDIEFEEEMEA Y HE D B BESA DO FET

ERAE R R 2 A L L, 7K 50g &AEIAK 76ml 2 —EIZ L C TG-BEER &AL
Z 1= HEA LR & /5t L 72, TG-B f f &% 50mg (42K : TG-B=1000:1), 100mg, 200mg,
400mg, 800mg (ZHEIRCF Z L2 LV (FEFEME AU I HED Isomaltose, Isomaltotriose
DA SN L=, (X 4)

AR AW LT, ZZAKADOARTIEREM A Y 2P (Isomaltose, Isomaltotriose)
ZAEPE S D T6-B &iTHK 1000:10 (H2K 100g 1720 1g) (ZIRE LT,
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1505 #EE ARSFEI#E(E
1000 1000

B Glucose

800 H® Maltose

O Isomaltose

B Isomaltotriose

B Glucose
800 & Maltose

O Isomaltose

600 [ B Isomaltotriose

€ E

SN

% 600 o)

= X

I8 400 B 400

® =

bl 200 # 200

1/1000 2/1000 4/1000 8/1000 16/1000 1/1000 2/1000 4/1000 8/1000 16/1000
TG—BERE(BXHY) TG—B=(BX%X&H1=Y)

[ 4. BRI R LAY TR O AR

2) fHABLA ORRET

HAKETH0g L, RAKEHDOILEE 50g:0g, 40g:10g. 30g:20g. 20g:30g.
10g:40g @ 5 X4y T, /K 75g, TG-B500mg (10/1000). 53°C. 4 WfikE(b L. FEFEEE
M4 IEOEREL L LT-, FOFE.. Isomaltose, Isomaltotriose A& &
EREABR DS R B 2K 30g+KE R 20g, F721%, 728K 20+ K5 Rl 30g 28 RAF72
>7, (X5)

10 B Glucose
Maltose
8 B Isomaltose
’_; [ Isomaltotriose
6 |
e
R 4
#H
2
0

7RK50g+580g  FRK40g+7810g  7&K30g+3820g 7&K 20g+%830g KK 10g+%840g

ERKEHDE
5. K LEADLLEREE X T-AAFHDIEREENEA VU ThED AR &

3) BLEHIEOME
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Japan. ? Research Institute, Gekkeikan Sake Co. Ltd., Kyoto, Japan.

Graduate School of Agricultural Science, Tohoku University, Sendai, Japan.
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342 . The 13th International Conference on Near Infrared Spectroscopy
(Auckland, New Zealand)
I B 44 : CHEMICAL COMPOSITION ANALYSIS OF CALCIUM SULFATE HYDRATES
USING NEAR INFRARED SPECTROSCOPY
% # #& : Masanori Kumagai', Toru Takahashi', Nobuaki Ogawa®, and Naganori Ohisa'
' Akita Research Institute of Food and Brewing, Akita, Japan, “Faculty of Engineering and
Resource Science, Akita University, Akita, Japan

In the sea salt production process, the first deposited component is mainly gypsum (calcium
sulfate with water). Gypsum has several hydrate forms: anhydrous (CaSQO,), hemihydrate (CaSQg4«1/2
H,0), and dihydrate (CaSO42H,0). The sedimenting hydrate forms of gypsum are affected by the
composition of the concentrated brine, temperature conditions, and other factors.

The present study presents near-infrared spectroscopy (NIRS) along with principal component
analysis (PCA) as a convenient methodology for chemical composition analysis of calcium sulfate
hydrates. X-ray diffraction (XRD) methodology has also been suggested as an analytical tool for their
chemical composition analysis, but NIRS affords simpler and easier operation. Samples for
examination were obtained by the following methods. The product, which was precipitated by mixing
equal volumes of equimolar solutions of sodium sulfate and calcium chloride aqueous solutions at
room temperature, was maintained at 40°C for 24 h to yield calcium sulfate dihydrate. The calcium
sulfate dihydrate was converted into calcium sulfate hemihydrate by treatment at 150°C for 8§ h.
Calcium anhydride was obtained by heating calcium sulfate dihydrate at 600°C for 8 h. We prepared
21 powdered mixtures of 0—100% w/w of calcium sulfate dihydrate, calcium sulfate hemihydrate, and
calcium sulfate anhydride in different compositions to obtain a set of standard mixtures. The NIR
spectra were recorded from 1200-2400 nm, measuring at every 2 nm, using NIRS 6500 scanning
instrument. Each pure compound was readily distinguishable from the others by its NIR spectrum,
even though the mixtures of the three compounds became more complicated because of band
overlapping and band shift. Three different spectral groups were discernible using the PCs scores plot.
The PCs scores plot are useful as a method to specify the chemical composition of sample compounds.
The work reported here requires further development with the use of more samples to improve
calibration accuracy and precision. However, results of this feasibility study might benefit the salt
industry.

F3 5% . The Fifth International Conference on Materials Engineering for Resources
(Akita, Japan)

1# B 4 : NIR Analysis of Rice Bran Depending on Different Percentages of Rice Polishing

% 2% # . Masanori Kumagai', Toru Takahashi’, Hitoshi Takahashi’, Nobuaki Ogawa**, and

Kazuki Toeda"

"Akita Research Institute of Food and Brewing, Arayamachi, Akita 010-1623, Japan
" Faculty of Engineering and Resource Science, Akita University, Tegata Gakuencho,
Akita 010-8502, Japan

Near infrared (NIR) absorption bands are produced when NIR radiation at specific frequencies
vibrates at the same frequency as a molecular bond in a sample. However, in the case of agricultural
products, some difficulties arise in relation to specific functionalities of those spectra. Those
difficulties stem from the broad peak intensity and extensive overlapping of NIR absorption bands
derived from complex chemical components that exist in the sample.

This study specified the NIR spectra of rice bran depending on different percentages of rice
polishing. Sample sets were prepared by polishing and grinding away 5% increments of the original
mass of grains to leave 95%—45% of the kernels in successive sets. These samples showed a stepwise
increase or decrease of localized chemical constituents: moisture, protein, carbohydrates, etc. Using
this approach on a rice bran sample set, we elucidated basic vibrational information for assignment of
absorption bands of agricultural products.
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: 20th IUSMB International Congress of Biochemsitry and Molecular Biology and
11th FAOBMB Congress (GIEBTH)

: Lupane triterpenes induce mouse melanoma cell differentiation.

: OKeishi Hata, Kazuyuki Hori and Saori Takahashi

o S
bl

Lupane triterpenes were found to promote melanogenesis, a hallmark of B16 2F2 mouse
melanoma cell differentiation. The studies of the structure-activity relationships
demonstrated that the keto function at C-3 moiety of lupane triterpenes played important
roles in their differentiation-inducing activities on B16 2F2 cells. Furthermore, we
investigated the signaling mechanisms involved in the stimulative effects of lupane
triterpenes on the melanogenesis of B16 2F2 cells. In the experiments using some selective
inhibitors against various signal transduction molecules and western blotting, it was
suggested that p38 mitogen activated protein kinase was involved in the melanoma cell
differentiation as the downstream effector of protein kinase A. Lupane triterpenes induced
the dendrite outgrowths of B16 2F2 cells, indicating that they induced not only the
functional differentiation (melanogenesis) but also the morphological differentiation of B16
2F2 cells. Microscopic observations revealed that the disruption of stress fiber assembly by
lupane triterpenes resulted in the formation of dendrites in B16 2F2 cells. The inactivation of
Rho cascade caused the rearrangement of actin cytoskeleton in the cells. These findings
suggest that the different signaling mechanisms separately control the induction of
melanogenesis and the dendrite formation of B16 2F2 cells by lupane triterpenes.
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FRFK¥% : The 19th Annual and International Meeting of the JAACT (FLELTH)

[# B 4 : Anti-melanogenic activity of ergosterol peroxide from Ganoderma lucidum, on a
mouse melanoma cell line.

% #& # . OToshiyuki Mukaiyama, Noriyuki Tsujimura, Shoko Otaka, Yasuyuki Kosaka,
Keishi Hata, Kazuyuki Hori, Kenji Sakamoto

Melanin pigments, produced by melanocytes in epidermis are responsible for the guarding
of skin tissues from UV beams, but abnormal pigmentation causes the skin strains, freckles
and sunburn. Melanin biosynthesis is regulated by three melanogenic enzymes, tyrosinase,
tyrosinase-related protein (TRP)-1 and TRP-2. Therefore, intensive search for naturally
occurring inhibitory substances against these melanogenic enzymes has been performed. We
screened the food materials for the anti-melanogenic activity toward B16 10F7 mouse
melanoma cells. As the alcoholic extract of Ganoderma Iucidum found to down-regulate the
melanogenesis, we isolated the anti-melanogenic compound from the methanol extract of G.
ITucidum. Chemical and physical data for the active compound were identical with those for
ergosterol peroxide. Ergosterol peroxide markedly suppressed the melanogenesis of B16 10F7
cells at more than 1 [lg/ml. In the study on the structure-activity relationships, the peroxy
moiety between C-5 and C-8 of the compound was very important in the anti-melanogenic
activity. Using anti-TRP-1 antibody, we examined the effect of ergosterol peroxide on the
expression of TRP-1. Fluorescence microscopic observation demonstrated that ergosterol
peroxide markedly decreased the levels of TRP-1 in B16 10F7 cells, in comparison to the
untreated cells. The data showed that ergosterol peroxide inhibited the melanogenesis of B16
10F7 cells by suppressing the expressions of melanogenic enzymes.

R FKF2 : The 19th Annual and International Meeting of the JAACT (GR#ERT)

{8 ®H 4 : Differentiation-inducing activities by lupane triterpenes from Lactuca indica, on a
mouse melanoma cell line.

%% #% # . Keishi Hata, Toshiyuki Mukaiyama, Noriyuki Tsujimura, Yusuke Sato,
Yasuyuki Kosaka, OKenji Sakamoto, Kazuyuki Hori

We isolated lupane triterpenes as the melanogens by bioassay fractionation of the
methanol extract from L. indica. In a study to investigate the relationship between the
chemical structure and the up-regulation of the melanogenesis by lupane triterpenes, the
structural differences of these compounds at C-3 influenced their activities. We studied the
signaling mechanisms involved in the melanogenesis of B16 2F2 mouse melanoma cells
induced by lupeol, a lupane triterpene. SB203580, a selective inhibitor of p38 MAPK
completely blocked the melanogenic activity of lupeol. Western blot analysis revealed that
lupeol transiently activated p38 MAPK, and the activation of p38 MAPK might play an
important role in the melanogenic activity of lupeol. Furthermore, lupeol was found to induce
the dendritic formation, the morphological indicator of B16 2F2 cell differentiation. Lupeol
attenuated the actin fiber assembly in B16 2F2 cells, and the attenuation caused the
dendrite outgrowths of the cells. SB203580 did not block the remodeling of actin cytoskeleton
in B16 2F2 cells stimulated with lupeol. These findings suggested that lupane triterpenes
separately regulated the induction of melanogenesis and dendritic formation of B16 2F2
cells.
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: 22° Annual Meeting of The Polymer Processing Society (2006 4 |LJETH)
: Physicochemical properties of extrudates from modified rice flour
: Toru Takahashi (a), Makoto Miura (b), Yoshinobu Akiyama (a), Naganori Ohisa
(a), and Shoichi Kobayashi (b)
(a) Akita Research Institute for Food and Brewing, (b) Iwate University

Nk
E
2

Effect of modified rice flour by autoclave and oven treatments on expansion and
mechanical properties of extrudates was investigated. Flours from autoclave—-treated
rice (ATR) and oven—treated (0OTR) were prepared by heating at 120 °C for 60 min and
160 °C for 60 min, respectively. The modification of rice flour with heat—treatment
contributed to expansion of extrudates. The highest degree of expansion was obtained
for ATR. Analysis of dough using X-ray diffraction indicated that modified rice flour
heated for 150 °C during extrusion cooking had undergone integrity melting of
crystalline structure and amylose—1lipid complexes were formed. This indicates that the
internal structures of the starch granules in ATR became more stable to heat and shear,
even though the damaged starch content was 23% compare with 16 and 7%, respectably,
for UTR (untreated rice flour) and OTR. Crispness of the extrudates made from ATR and
OTR were greater than that of UTR analyzing the force—-deformation curves by discrete
wavelet transfer. Therefore, it is possible that ATR and OTR are more suitable for
manufacturing of extruded products rather than that of UTR resulted in the expansion
index and food texture of the products.
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MR PE I, Bdn, EEMME LTOMmEAZ SRET L0, TNEHET LHEIC
& o TIE, T2 5 B MROAETERE M TRV, MR E ML, O LHIOARSEZ
IEATNDALREDATEEZ A A=V IE LM TH D,

HISRARRE S =W i + il A — (AR L)

DML VERER () ) Z2RBRiiEeE L, S F DL OVRER (ifE) ) =/%8
il Z AT T AT AEED H LTV 2 & 23 K0 AIMlE D & % Hilsk Ry
PEM DL VIZORN B,

BEmpl - - - KABEEEWES EADXT7 by K]
FKEERE] + RES EAl oasib—vay
l
KED 8] KB (RBRMmE)

REFE: 2006487 BAARBMFETLZERES 3EKE (2006 FHER )
R 4 FEKHTIE L 72 RSB D S
R HRERA, FE—E, RAKH (BKHEREMKESM 2 —REa 8

[BH] IR < TR VNS W oiiE Shvd, ZiuE THEE DT KIcBE T 26
ZEATV, TR RTHIEIR CHREL LTSRS T 7 AF vy — DB SN 5 2 & b HIEIR
TITZBEN RN &, R RBIIRE L TWD Z EEZHLMCLTERZ 1), SEET
MR ATER U7 ks oK 2 8% U Tk O KT 7 A F v —H R O ZE I DWW TR L 7=,
[FiE] RBHIEE KR A2 L, ITEATObDEZH KA, 30C5 » AR LIS D&
kB, 30C5 7 ABMKITR LI=bDEEKC E Lz, KT 7 2AF ¥ —OREFEEHR 1) D5
B L o7 RIBERHICHBET 2 & X7 BT IRIER & PR L 72 B4 2 8E  Crof S,
ABK B5mM U RNy T 57— B% AN T hx K ) —L 1%SDS. pH7.0) [ZIEML
TREHR 1) D J775 T SDS-PAGE (20 F THiH L7z, NEERICIAH 3 2 B0 13mk 2 1 BER
21 L72% 80°COEIRT T 5 A MIMNBVLEE L, 2IEiR & [mIX L Tzl L TR T-,

[FER] HKCH KRB & RRERIKEAH L Lz, 7o, dKITRERICHEES 2 2 Xy
B L INEREF OVEHETE 2 b Lz, BOLHER CIII NG DRHE ST\, 2O &M
O, HRIIMEECE 2V TKRRRBIZERD Z N IENEL, ZHODEFELIEZ 08
T T DKL A INH L TR < LTV 5D EHERIL 72,

1) Ohno, T. and Ohisa, N. Food Sci. Technol. Res. 11, 385-389(2005) .
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HEFE  FOERREFFEMFE = T 7 LR (KR)

I M 4 B (Aspergillus oryzae)® DNA k7 > ARV Crawler D¥nfEiENE X mRNA
L UL T O FESL RS

& K EH L OMNER EET A 3R RO &E DR Ik S
("R R AT - BEREY . 2 ARG - feb, P IRAEKRBERE - AW pEZERIR)

[Br9] EHER Aspergillus oryzae OSI1013 6 B ESic N T ARV Crawler 13
Tel/mariner superfamily ([ZJg 3 21EMALD DNA T VAR Y U TH D, 0AEFO Cu LFCH
B E DA N L AR FIZBT 5 niaDXe crnA& R ~DEBH AR L O LS M) 2
HCHID ORENZY, —J5, /=TT TIREBIEENRD SN 0 ENTh b b, A
AT IR 2RO T FNRRO LT Z &b, OSI1013 #£ Tl transposase &7 2 fiLl E
OmRNA BAEMRINTNWDZ ENHEEINT, 2T, BEICEBIT S b7 U ARY VHEBIEMIC
x4 2 HlEEERE OfiEdT & = OFIH %2 Bi9IZ, Crawler DRGSOV TRET 21T - 72,

[FiEEFRER] ESDRA D Crawler i 5 PEW) % AT 572, CuSO , iIsINEEZE X D total RNA
Z M7= 3-RACE #17-72, 3-RACE FEE®M® PCR OfER., /—V v - 7oy FEREDAAT
72 2RO KRB, HERFIREIZ LV transposase ORF T % poly(A)F AN & T
WAHZEDRHBEMNETRoT, EHIT, ZO LK TIE 118bp DA T T A4 > 7 H RO B, ik
BRSO RACE 7 n—2r 62 HFonTWD, —Ji. 447 Madk RACE 7 m— (347
Molz,  LPLbEDZ b, BBIEMEEZ RS N7 AR Y Crawler Tix, ORF W TO poly(A)
IR T T A4 2o 7N LD R5e472mRNA 234K & 41, non-stop mRNA decay #&# 72 12 &
LT at v v T L 5T Crawler DEEBIEENHE S TO D AIREMEDSRIBE S L2, 1)
NEIR D BARBEZE LTS 2006 FERSEE, p92

RRFS  ARZFEMFER2006 74+—7 5 (L EET)
I B 4 : B (Aspergillus oryzae)® DNA k7 > ARV > Crawler @ transposase & {5 1D
R G PEM AT
& R A OMEE BE. M R RO OEDE @A R L%k Bl
("R R AT - BERE . 2 ARG - Kb, P IRAERBERE - AEWpEZERIR)

[BE8Y) EHBE Aspergillus oryzae OSI1013 R 6 R &= bivak’ ) v Crawler 1%
Tel/mariner superfamily (ZJ& 3 AIEMHA O DNA MYAK )V Th 5, RIB40 BE7Ze & DKt £k
BWT Crawler Bt%i% DNA VA VTORNEMELTH D RIP BRE R Z B EICZ T T\ D, (/47172
Crawler % %1t" —CfEAH LT % OSI1013 £E Tlid, 041D Cu 0FE IR/ & DOIEANALELS niaD
R crnA B ~DOEBIHAB L OMEEZ 5 X5 L2 BE oo TOrLTZ 1), —FH., /-1
SR CITEEBIE L O G I K 6 A7 72 2AR0Y) Fd3gied Hit, OSI1013 £k Tl transposase
BARF ORI GREM DR E RN E TVD Z ENEE SN, £ 2T, BEICBIT 5
VARV DRRBIE TE IR O N 2 B & LT, Crawler ODEEGHEXIC O W TR 21T 72,

[FikEfER] BREDR DTN & AT 5720, CuSO4 isINEEEX O total RNA % VT
5K " 3-RACE #17-72, 3-RACE FE# D PCR OFER, /=4 V-7 nyb L [FAERDAAT 72 2 KONy
NGB, ARSI EIZ LV transposase ORF Wi T poly(A I & T\ 5 2 &3 5
ME7polz, 5T, FO Bk T 118bp D27 74vy)" iR B, RACE Jo-v O 5 ORF
BRI T O poly(A) NI L ORT vy ) Sifzie-v < B o TW5D, —F, AV a4
£ RACE VoV einotc, LEDOZ L | B EZ R T NVAR )Y Crawler TIiX,
transposase ORF PN T® poly(A) N4 by BREL SO AT 540712 K B A 58472 mRNA 23 ARk S
#U. non stop mRNA decay #&#& 72 £ TOHEIZ K > THIKEN T OISREIE M HE S 40TV 5 ATHE
PSR STz, DAV S, HARBZA2 2006 £ KRS, p 92

_54_



RJFE 4t Aspergillus Meeting & 24th Fungal Genetics Conference (Asilomar, CA)

[ & 4 : Expression and transposition of DNA transposon Crawler in Aspergillus
oryzae.

7 F 3 : Hironobu Ogasawara!, Hiroshi Obata2, Yoji Hata2, Saori Takahashi!, and
Katsuya Gomi3. ! Akita Research Institute for Food and Brewing, Akita,
Japan. 2 Research Institute, Gekkeikan Sake Co. Ltd., Kyoto, Japan. 3
Graduate School of Agricultural Science, Tohoku University, Sendai, Japan.

An active DNA transposon Crawler has been isolated and characterized from the
industrially important fungus Aspergillus oryzae. The transposition events of Crawler
were induced by various stress treatments such as CuSOys or heat shock. The existence of
two or more transcripts in different size of Crawler was shown under standard culture
conditions. In the present study, we analyzed the transcripts of different size by 3’
-RACE analysis. Moreover, relationship between the transposition activity and the
proportions of Crawler mRNA molecules was also studied to clarify the control
mechanism for transcription of exogenous gene Crawler. The smaller transcribed
fragments were resulted from premature polyadenylation and in some cases erroneous
intron splicing within the transposase. The erroneous splicing tends to be inhibited by
stress treatment of CuSO4, which stimulated the transposition events in conidia allowing
the full-length and active transposase to be produced. These results indicate that A.
oryzae has a defense system against the exogenous active genes like transposons by
mRNA quality control system such as undesirable splicing or polyadenylation resulted in
nonstop mRNA decay.

RBRFE  BRABREFES 20 0THEERE (HK)

I B 4 B (Aspergillus oryzae)® DNA transposon Crawler D¥siEIEYE L transposase
BAR T OB EWFHT

B R FH o OMNER BE. M B RO S R R PO
(RK HHIRFR A - BRI, 2 At - fRAF, P HAEKRBLRE: - AEMPESERIR)

[B] Fex X A.oryzae OSI1013 ¥k X Y DNA transposase &M% 8> Crawler %= R L
=V, ) AT TR, FEA OANVAERESRE T CTHATR 2 ROY) PyMa sl Hi,
transposase HIx 75 2 L EOmMmRNA AN HEE I N, I T, BEIIBITS
transposon B IEMEIZ kT 5 Hil HEHE DO fEEA 2 H I, Crawler DEEGfRNT 21T > 7=,
[FEERERIE S DR D Crawler i85 FEY) # FIET 572 % total RNA % v 7= 3-RACE
EiToT2, TOFER, transposase ORF W TH poly(AfHIIni & Tk v, o Ltk T
I% 118bp @ splicing b bz, F7o, Fkx 72Kk D RACE /i G 67z, S HIZ,
RT-PCR #7226 . SBIEMENTE D B35 10mM LA E Cu EE X D734 1 Tld,splicing X4
7mRNA [ ZIFEAEGFE LN EXRENTZ, UiEX VY, ORF WTO poly(A) <
splicing |Z £ 5 R84 72 mRNA ARRIZ LY . Crawler DESREIEME NI S TN 5 AIEEME DN
e Xz,

D/NER i BB L RSB R, p92(2006)
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HEFE 20074£3H BAAEPZSELR2THESE (BEILW)
B OB A IR EM oS ARy EHERE - & VRO BB EL AW
B £ HOW —2. B FEFEL. SERE G REMOKES T )

[ B A9] BAFFERT IR D & SUBITAR & U 7R B 72 8 & 2 WIS AL 2 P58
KL LRz R L T\ D, BKEEZRET 28 TX 0 21T 1Tk N
B2 U RS D0, oo TIE B E E IR EZZEATE TS, ZOHDERET D
DIFMDTE LN Enb, B UREIZOW TR L7,

[5k - #ER] B4 72 @S OFEH CTHh A2 RKHIRGIR T =BrEE U O A fY) LK
FEHR U7, T AR LEEER # ) — LA AT WIRNER ., 7ok bh— A% )
—)L—7K(4:4:3) TV 551 L= FElcoW\WT U B4 L « Sepha— dex LH-20 7 7 A
Ja< bPBLONELEAY 7 a~ h (CPC) ZMAGDLETHEEEZIT-T-, bz E
AT Wb AR CTH D R T ) v —L (TAG) T, i 2.1 % -
AR )= )VZFXFADILIWNFAL T HEmEETHoT, TDIEN1L —F /T INVTY
T —/L(1-MAG) . EIAER A TV AT v, EBENEIGRR, €/ TZ7 7 Ry vy T v
7Vt r—/L(MGDG) & & 8 5 L RENEEBIEL S ML TAG Of5E< &2 D B U RO
LN AbENRETEE L TWnWD Z LRI i,

F7-. 2D <Y AbEW (scopletin, umbelliferone) & 2FHDO T F L MALEW
(falcarinol, falcaridiol) DIE(EHHER L7=,

BEZE 20071 EE B AEFLFEEKRE (2007F ER)
18 & 4 Streptomyces J& DA FET B AWK o RS FZ 12OV T
R EHO&THEE KiERA KAES# GKHBEEM

P RN OB TIGHEKIGIE X 0 & Ay &AL & 7B L 72, 16S—rDNA #8 [F)4: &
W Streptomyces J& & [FITE, Hi# BN 5 SDS-PAGE MU HL— 72 B3R & A (LLIEE
11. 70/mg) ZAE U7z, 43 7280 47TkDa, SO 2 R E 50~60°C, % pHe. 0 (11T Th
o712, AEEFEIT pH6. 0, 50°C LL R TZE. Ca¥', Co®', Mg® TIHMEIMERE X4, Cu®, Ni%,
I CRE SN, ARERITIE, 77V a—F 2 AU EO~< v A Y THEICER L,
G2, G3. Gl 22 PAERL L7=A. G1~3. pullulan, CDs \ZIZ{EM L7eno iz, AEEFEIL
/NG (100) . £ (96.6) . A (86.1). corn(52.7). waxy corn(49.1). FE#3%(56.1),
H5%(40.8), tapioca(49.9), 72 K DEREMIZE <AEH L7z (EIMNITAERHE M, I
PR (238. 7)) V. AFEHFIIEE ST 1374 B Flca— REn 458 7 3 7 sk iz
FYM U7, 5B N-RKul 27 733 7V F A7 F N T, BREVE AT 431 B, 51
03 46748.51 CHMH L7z, 7 X/ BE—RECH & BEE O BGRR B BT SR D o -7
IT—Bh Ll L, Fx O RES, HEIEEY|OMATIIR E RS KA MR
X v H —IHl TRV,

1) Kaneko, et.al, Biosci.Biotechnol Biochem.,69(6),1073-1081(2005)
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FFF% : 20th TUBMB International Congress of Biochemistry and Molecular Biology
and 11th FAOBMB (June, 2006 Kyoto)
I B 4 : Role of nucleotides on the formation of a renin binding protein (RnBP)
homodimer and an RnBP-renin heterodimer.
% F # : Saori Takahashi!, Kazuyuki Hori!, and Toshihiro Sugiyama2
(*Akita Research Institute for Food and Brewing, 2Akita University School of
Medicine)

In the present study, we have purified recombinant human, rat, and porcine
GlcNAc 2-epimerase expressed in E. coli and characterized some properties, and the
effects of nucleotides on the formation of a GlcNAc 2-epimerase (RnBP) homodimer and a
renin-'RnBP heterodimer were investigated. The purified recombinant GlcNAc
2-epimerases (RnBPs) existed as dimers in the native state. Nucleotides such as ATP,
dATP, and ddATP were essential for GlcNAc 2-epimerase activity. Nucleotides stabilized
dimeric form of GlcNAc 2-epimerase. On the other hand, nucleotides inhibited the
formation of a renin-GlcNAc 2-epimerase heterodimer, HMW renin. Moreover, the ESI
TOF/MS analysis of recombinant enzymes indicated that one nucleotide bound per
monomer enzyme. These results indicate that nucleotides stabilize a GlcNAc
2-epimerase homodimer to form an active site domain of the enzyme and interrupt the
formation of a renin-GlcNAc 2-epimerase (RnBP) heterodimer.

RFEF4 . Tth International Conference of the Europe Chitin Chitosan and 10th
International Conference of Chitin and Chitosan
(September 2006, Montpelier, France)

# B 4 : Role of nucleotides on the formation of a renin binding protein (RnBP)

homodimer and an RnBP-renin heterodimer.

% F # : Saori Takahashi!, Kazuyuki Hori!, Toshihiro Sugiyama?

(*Akita Research Institute for Food and Brewing, 2Akita University School of
Medicine)

Renin binding protein (RnBP) is a proteinous renin inhibitor firstly isolated from
porcine kidney. Recently, RnBP was identified as the enzyme MN-acetyl-D-glucosamine
(GIcNAc) 2-epimerase. The enzyme catalyzes the conversion between GlcNAc and
N-acetyl-D-mannosamine. In the present study, we have purified recombinant human,
rat, and porcine GlcNAc 2-epimerases expressed in £. coli cells and characterized certain
properties. The effects of the nucleotide on the formation of a GlecNAc 2-epimerase
(RnBP) homodimer and a renin-RnBP heterodimer were also investigated. The purified
recombinant GlcNAc 2-epimerases existed as dimers in the native state. Nucleotides
such as ATP, dATP, and ddATP were essential for GlcNAc 2-epimerase activity.
Nucleotides stabilized the dimeric form of GleNAc 2-epimerases. However, nucleotides
inhibited the formation of a renin-GlcNAc 2-epimerase heterodimer, HMW renin.
Moreover, the ESI TOF/MS analysis of recombinant enzymes indicated that one
nucleotide bound monomer enzyme. These results indicate that nucleotides stabilize a
GlecNAc 2-epimerase homodimer to form an active site domain of the enzyme and
interrupt the formation of a renin-GlcNAc 2-epimrase heterodimer.

_57_



RFFE E20EFFL - XML - LURITA (200 THEB A FH)
T 4 GleNAc 2B AT —F (LU Z v\ H) L=t
FHEAMEFICKIET X7 VA F KO&E|
B K FEORBDRE'. T —2', ME—-Z, NEREE il
(CRKH ESR A, 2RKHEK - )

[BEM)] L= e %o 73278 (RnBP) 1%, L=V OWNIEMEZ V7B T, L=tk
Al @R E o TL = mEEERSET L Z ENMLN TV D, H&IT, RnBP 28
GleNAc & ManNAc & OFHAZEHZfiff-4~2 GlcNAc 2-“E°RA T —V¥ ThHhHZ LB L.,
To IR B Al 2 TN D, ARAFZEICEB W TR, GleNAc 2- B X T — B OFEMREHICMIE T
BAHX I UAF RICEBR L, L= GleNAe 2-= A T —FPOMEERICRITTX 7 LA
F ROEE 2 RN 2 D T2, TOREE, X7 AT RS GleNAe 2= AT —EDHF
A~—%REAT DR EDOHRAEST-,

[#ER] 7 % &hgn LR L7- RaBP O34 & RIS, Mz 7 % RnBP & ERIFIINC
VU EEERLE Lz, L LR S, ATP X° dATP 72 E DX 7 LA F RTFE/E F Ttk RnBP
ZEk D L= Em o ENIRI SN, Thbb, X7 LAF REEFTIE, RnBP 12X %
LU EEDHENRED SN otz LEOFRRAREMNS, X7 LAF K23, GleNAc 2-
TERAT—BOX A ~v—2LENTHZERHLNE ST,

RRFE  RLBRLENAESE 6 BIENH#EES (200649H FEM)
W E A4 DT ANRNTXUBEER = RRTF X —F

— B4 Paenidase OMHE IOV T —
&K FH Ol Wik ER HE. R —2Z

CRK H B B AROK PER R 2 o 2 — 8 & & SL RS2 PT)

[EM] 2 E T, DT ANRT X UBERFROIZHE#KT 5= RXTF X —1E (D-Aspartyl
Endopeptidase, DAEP) (2R3 205813 Tt Ty, & 2T, FAIIMEMIZE DB K
ZRke>, DAEP AFERZERFE LT, T ORER. BRIITH 5 BERAFER Paenibacillus sp. B38
AERSG LT, & 5I2, 04T 5 DAEP % Paenidase (Paenibacillus sp. B38 D-aspartyl
endopeptidase) &m#4 L., ZOEMEEZ M Uiz, [F5FR] BorE-OMEEEN 2,000 £z 2
7V —=7 L, BROBEFREER B-38 Bz BtfF L7z, AEIL, 16s rDNA O 72 L5
Paenibacillus J& L FIE S -, KEKEEEFELY ., 5 1E% 34,000 @ Paenidase I & 751
% 33,000 O Paenidase II @ 2 FFEOREFE % 5 L7~ (Table), MR N Kiumhcd| 7T
DOfER, Paenidase II X Paenidase I @ N Kl 5 R AEUIBRAEERZE TH L Z EAHBA L, i
1T & B2, Suc-[D-Aspl-pNA X° Suc-[D-Asp]l-MCA (2820 & <. Ac-[L-Aspl-pNA,
D-Asp-pNA, D-Ala-pNA, D-Leu-pNA, L-Asp-pNA 73 E I L7 0y 72, Paenidase 13,
HYERHTIC R pH 28 L, #ighA 4 CRHEFEIND & & blT, XT2AZF X iDAEP
THTORENEO N, —FH, EFHEOCRFER AR 7T RFa W CRT L7/ R,
Paenidase X, #FHM AB~TF ROLIZIEH L. [D-Aspl7-Serd #i & & Fr AV UM% =
LIRS T,
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(B2 MEEABRI VRS (2007438 KR

: Characterization of D-aspartyl endopeptidase from bacterium.

: Saori Takahashi!, Hironobu Ogasawara!, Kazuyuki Hori!, and
Toshihiro Sugiyama?
(* Institute for Food and Brewing, Akita Prefectural Agriculture, Forestry, and
Fisheries Research Center, ? Akita University School of Medicine)

ki
E
2

The accumulation of D-Asp in proteins during aging has been implicated in the
pathogenesis of several diseases including Alzheimer's disease. The failure to degrade
D-Asp containing proteins causes an accumulation of abnormal proteins in the tissues.
In mammalian tissues, D-aspartyl endopeptidase (DAEP) may serve as a scavenger of
D-Asp containing proteins. To our knowledge, no DAEP from a microorganism has been
reported to date. In the present study, we discovered and characterized a novel type
DAEP produced by Paenibacillus sp. B38 (2. The bacterial DAEP of Mr 34,798 (named
paenidase) appeared to convert into a smaller form of 34,169 by the proteolytic removal
of 5 amino acid residues from the N-terminal. Both enzymes had essentially the same
enzymatic properties. The enzymes specifically hydrolyzed Suc-D-Asp-pNA and
Suc-D-Asp-MCA, and internally cleaved a synthetic peptide (Asp-Ala-Glu-Phe-
Arg-His-[D-Aspl-Gly-Ser-Tyr) of the [D-Aspl” amyloid 8 (A B ) protein between
[D-Aspl7-Gly®. Either was totally inert to the normal A3 peptide sequence containing
L-Asp, instead D-Asp at the 7th position. Thus, paenidase is the first DAEP from a
microorganism that specifically recognize an internal D-Asp residue to cleave [D-Asp]-X
peptide bonds.

REFE  HRABEFLFEEKRE (200 7H3 A HEH)
O 4 WK KT R = EDEIZOWT
¥ £ F o OEEwsk. NEREE, Ok, ERER]l, BENrBS, | —2

(B MK ES - MR

[A)] v=iF, v=r - 7oA T ooy - 7V R 2T R RAS)IC L A IfF 3 Ei
BICBWTHEMHZ L L CTEEREEZH TS, ZHE T, RAS RHIEICE L Tix, i&
HHEDOEEIND T X 4T ¥ VEMRESR 2 NI F OEDE OGN ThbhTE T,
LU D, L=V HEDE ORRITEERORECIEEREN M CH D Z R EN DA
Efrbn Ty, Al KIGE CTRELZE bl = 0B R L EZoFEM et
BatT oL b, Mz le hL=CE2HWEEWMEDOR 7 ) —=0 TR EHBE LT,

[FiEefER]l e FFul =y « FAL RITUAE X 78X, KIBE CEAKE LT
BRI L7, SN AREEBREOHERE 7 7=V TR b L, T¥F =2 & ik
MRZFHL CRERLEEZRE L, o7 vl =% R 7 CIEMEILL, A
7V —=V TR E L THW, LU IEEE, 7oA T v r T AR R ISR
Lime ARAZ Y — T REHNCEYHEDO L = U HEWE 2R USSR Bz ok
EIEEE R Lz, 72, WEOEMEIIREHRKTH S Z LR INT,

_59_



BEFE  HARMBIZEITZEHE 5 3EIRKE (2006 4 BERT)
H 4 NI Z (Arctoscopus japonicus) YRBROIEIRIKIZ X 5 EeE - {LIZ- DWW T
R EHOF—E" @ER. B R

Rk RN, 2 FKHKIRE)

(B8] EIHIORB LToZ 2 OIREIL, EDINE B Y —RD & 7 HOREIEIZ
WAEN. BINOEBAREBOLBIEE Y . BU —ROBEFKT 5, AETOIFEIL,
BEXCHBIHIC L THEELT, BV —RFZ A7 E LY —REZ{R-TEY ., FORK
DIFFENTND, —TF7, BY —RF 7B &GN ORI BRI E R S DD,
MR, W K> CEEET D & E HIZIFD S LN Z ENmoinTnWb, 2T, M
TOBED BIPR ORI X DEEE ., LD A T =X ATHOWTHRET LT,

(k] e, 2004 45 12 A ISR HE 5 FE AL e o0 e EfE T S vz 3~4 ko
FERAABIBTH D, HBRITIT, BIFL IR Z W o, IROEEEIXINED & (& (2508 L
ToOR 2 SEPAIRIIRIE U, A 2 iR e B 22 L7z, IRk IX TEXTURE ANALYSER TA-XT2 %
FAWTHIE LT,

[#55] Sy AR L OVEAK & IZIEEIPEE O 3%NaCl ¥HE T CIRE 1238k 0y CHEE L. EBEE
L7-. 3%NaCl & [R%8E?D CaCl,. MgCl,. KC1 2 X » THEENEE Z 577, WK E FIEED A
T A VRN & DI D EEE & T A R, MEKIZ X DEEEK O EMRIINa"TH Y Ca*' Iz L b
FESEAZHIIN U7, F70, INIRRH A L L, {ER b ERII Na"TH Y Ca® 1T L v FHFE
HICRES M LT, JIEDESZRE L E 2 A, S LUMEEIZHEBE LRV Lk,
B S IO E B b kb e EZBND,

RERFS . HE5 SEIEALEYHTFES (2006 4 BHH)
A VR E Wy -7 2 EEE (GABA) AEREVEDBE S
¥EH OF—E, KKHEE L fEReme

Bk A, SRCHSEER, P AL REW TR ¥ —)

[BE1] ESKELE DB RIS ET DU & L CTRAT 5, 2 OB TR
ELT—HMFIHENTOWARETHY  TOEIRANLEEN TV D, EIHIITRE .
B, BHENRZEENTWDLTOAMEREREE LTHETHY . HEEORBEEEFEIC
LIVHIFRFCE2HEHAME L LTy -7 2 /R (GABA) WD, £ 2T, MIEKMM» O IR
EEEEIZ X 0 GABA OZhRAPEIED AN 2 B L T 5,

[HiEB X O%ER] MUK 2 KT E UT Lactobacillus brevis 1F012005 % FHUNTH
PRIEBEAAT T2, TNV Z I RY oA (MSG) 775 GABA D WEFEMEITRED Hiv7en
ST, LU, EFKH AR LEEEAIET 5 2 L1210 GABA AEFEMENE L BB SN -, B
Ve O R LB L 0 BEEDN AR L, ZORNTva—R <L h—APIBEE O RE
JRE L TRIHAEND Z L2V U7, GABA EREDEm S & U CIT P KIT s Lk % 8 fi
. MSG % 24%IRIN L, FLERFEET 2 Z LIC L VIR L7242 TO MSG 3554 3 H T GABA (24
Baxdu, 1.4%(w/v) O GABA 23R L7-, Z @ GABA ApEMEIIEITORNE AL W= BAFEAZES
EWHDOTH-oT2,

B, AFRITEKRELT 0T b EWKENL AV YA 7] Oo—BE LTIT
b,

Key word : Rice bran, GABA, gamma—aminobutyric acd
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FEFEF4E 0 2006 FOOMA JAPAN (2006 4  FATER)
O 4 Yo — VINEE BN TIT BT B B E & B R
WK A OBARTAE 1, GHEEEE 1, BAILER 2, MK 1, EPLER 1
(1 AR RS TS, 2 B R ERMOKPER T > % — A R mAFsEHT)

[EE] bhvbiud, ZHE TITME G L 72 5 Bk OFIRCE AR E O E W 2SR EVE B
ICREREEBERIETZEE2RE L TE, BIRSOCBXRMEO R 5 8 21— EMIC
IMEBLERG~ 25 7= 0121, BM ONEBIZB W TED X 9 RIBEEZENE X TW DO )% IEHEIC
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