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N I R SIZ X 2 i 22 b &8I D < & dn ORE A MEHI

RER EHI
(BkH B e mitstte % —)
Masanori KUMAGAI

(2 9]

NIRS (Near Infra- Red Spectroscopy) 1%, & 700~1000nm D UL 7RFME DS AR fk
~OFZRERHY , Lrnb T r e OB LIREIZ L > T, HoWRIL - #ELD
EEWNENTHZ EEZFAL T, BHE ErOIFRENICHEEELZ~ Yy B 795
HEwmTH LY . RO BIIE, HIRMER T, TONBNPLEBNLE I NE
DM BTN E D e E L VDo LM A DR & TEEIOR
S5 LK<, NIRS THIE LM Z b 2 FEiE & LT b E R, Bl
RN E I INEREET D2 & Th D, OB, B DOHNBLEHMIRHZ 31T L g
DWE I3 4R D IE N 2N i 5E A1 B 5 0 32 8 O IM LR BT H 0O B A2 FIF L TV 5
TEDPTRR SN, ZDISEITIIEAEN DY | B DHERE T T HE B e
BaERWEFTIZIEWE 620 o7, LR b, [[—OHREN THE I - f)
BETNEMEZIE, EOPREFANE DKL TWDINE S nE TPIITE 2 ARett
N5,

[#& =1

BMORAFBICEBWTEEL D, BV L IR B E & Vo T LERY K DR
filits & LTIE—MRIZ, 77— MilEESERRALER SIS L 2ERRES WS
No, TOHETIE, BRI D D B FOISEN., REHEITRERICEY
it Eh s, 20L&, BIF-PHMERHRE Wo o b DOIE, BAFRIEAERHIZ X -
THIRIICRBLSN D, 2O K9 2WRBVFHIEIL, BEiME, BmEE, EEER LI
RiIFTDGENRHY, EOMEEESE LT, ABFRERE, Flx 130m, W, KR,
FITE, HBOIWVEFELREBEOLS SR EE WV o ZEEREZ W2 IEB R FIER
EbRatahTing?,

FEEHELITINET, BAMOZEMECELNE, S BT MZ B L 72RO B
R L7 &2 F BRI L 9 58 LW RS HHlE OB 4 B #6 L T, NIRS (I
JRFN 5 K1k - Near Infra- Red Spectroscopy) (ZFH L, Tz H <, fx DHL
DAL CTEALOTZD OMFERF ERTE > Y NIRS Tid, M OMRIEE)
o TWDHBIMDONE 7 1 ey OREZCZBR Lo b IEREIICFHHIT 2 2 & 28
T& %, NIRS L -MRI (functional : #£HERY —Magnetic Resonance Imaging : 53k
SHEG) 72 & & W o IO NREEREFHRNAIC i LT, [KEGHHITH D720, &



O 572 EHRET, FENL 7 ETHEITTREZ R 2 & 2> BB A O & H ) iR
WD E WS FIEN S D, IMEREOIMEE LIIE TE 22V, 22/ fifRE S
WREDREIFHDH DD, ERSBFORILBHT, FEERSEF TOIRA D BB

MNoTWD,

AL ClE, NIRS Z# & MHIEDOH B RiEE LToALR LT, T, 1EH

ZED WA= —1 - v —FT 4

» 7 (M~ =TT 4 TR
A7) O ~DERL AL T, ZOEBHMAEER LN EEXTND

T O~ —27 T

—

2= =T 4T, =TT 4 U TITHEEREH O FEEAZERY AN D 2
A NVDOFEBIZ O Y | JHEFH O RSO E

Lo T, HWEALDESITEI R ¥
TORIEHGE HE DD TIEZRN )

EHIFFS LTV D,

SENE, ATl 05 EREE . xR RAEGAREAME LTE X, OB
i iF O BTEARTEF (360 2 W T IM MLiR Z8 b &~ B | BRERAE DG A0S 1 i 2 FE B
FINZ. M2 BERE, SRR NE I R LT A, HTOMRPEL T
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Fl&x D 20~40 RO LHETHY , £
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OEBEERL (K2), EhEnE

B1 RiniRT— 25 OkF
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77 7 4 —ETG-4000( H 7. A ® @
74 2)Z MW/ NIRS 2LV, ® @ @
FEARBEHICBITS 3X3
(12ch) X 2 &— kf@mbto ® @ ® @ ® ®
%31z, R ch F5 % @ o
R, Fo. K4 ZITEESET —
2 DO—flE LT, %B'Z%%AO)
BOIZxF7 5 ch8 ® Oxy-Hb A&
fbEBEOHWBREZR LT, T —Xf#
Briz, &6 oo— OrELFERIR rient teft
SNTHEBERL TS EEDH
A7 Hl D TRVl A E3 FHAIERHLE ch B S
ARTWwadEt&xox 2790
Oxy-Hb Zfv&% ., ERHbLEE
[ Z-score= ((H{EHER~1% 5 M~15 W FE TOLILEDFYE) — (0 ~5FETD
V) S (0 B~5 O Z b EDOIEMER ) ) ] # I FEEIME O 2= Dk E )
FENTIZAE U7z,

®
®

®
®

®
®

c 000
g "( + > > 529 5% )
0 15 0 1580 158 0 15%#%
4 Oxy-Hb ZEILEDHBHI(HEREA. E{RD. Ch8)
[ & B %2

T U DI, ZLENDOHERE ORTEERICEE U724 12ch OFf 24ch @ Z-score
%%mf\&%6@~ﬁ@%ﬁ@ﬂéht¥@%%1wé&%@&x7$&\%5
TR WVWHEBEZ R TND EEDHX 27 F10 Oxy-Hb Z{LEIZEVWRH D0 E 5 0k
ZTNEND ch It RETIMEL7ZE Z A, #RE 84D I H 6 LI OWVTIE,
fERE % THEZAZDRDO LND ch BWIF(ELTZ, LIAL2RA 5, 24ch @95 Tch
THEZORBD ONT-HBREN WD — T, AEENBOLNTZDEF 1ch DA LW
IRE D 34V (BERE AL F. G) (K5), #BERT—&HL T, FFED ch
(F723EEK) ICX2F VIR ONT, HAENRKE -T2,



& B HRREF

HREC #HRE G

W p<0.05

&\ D R EH

E5 S#ROthO#HERE R ch 80 Oxy-Hb EILEDER(RE)

RIZ, 24ch &2 TP Z-score Z W THBI T2 L7 & 2 A, HRIET WA
HEC X R T T 98.1% D IEAR (45108 ST 5 HIBIE T VIEER O
BRE YY) CHBLRRZELSHRITE D 2 ENbhrol, Thbb, M
LDT —Z 22 0E, RENEH O OmBREER L0, A H 528 N8R
ETREBRLSTHT = EMDBHBITE L ENRINTEDITTH D,
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(cross-validation) (Z XV MFAEL 7=, Z Z Tix. &ZME (leave-one-out) T X
D 20 OB OMATDED O B, 19MOT —Z ZRpkalel & L THBlET v &
BEL, RV O 1O T —F ZRMAEE e L, e BT T /L CRABUEH
BTEB0E ) DERGE LT, 2R TIZZ OEEEZ 1T 2IEIC, 20 DT —F 12
HWHLT, ZNENHNTELNE I DERIELIZEZA, HMEITRLTEZ B AN



VT —a VIEEROEWBRE YL, 45.6% & o7, b EARNEWIRERE
HThoTH66.7%ICL EEoT,

PLEDFERD G RS EHRRIIZ 9 2 SMBETEAMGIRF (2 8 A3 R oD 18 N 203 i 58 i B9
MR 2R O MR &N DD BEZ FIT L TWD T E RN RBE NN, ik
I DWERE B CHBA RSB L XV ol L Lans, F—owkEREW
THEINTHRIET VE2ME XX, & OBREE AN ORGP ) & FEHRAYIC
M CE2AEMER S S, 72720, SORBERERMNETHY, ERAFIEST
— ZIRATEDBER RO BN D,

[ 35 73|

KRR IR T2 Wk IR E RS o ¥ —DH EF & S A, dEARGE
Sy BHETIAIL, TLUTHERE & L TISMN =W TR I3
%o F1m. RO —EIIEFE (22500751) OB A ST CERM SN,
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1) dJobsis FF : Noninvasive infrared monitoring of cerebral and myocardial
oxygen sufficiency and circulatory parameters, Science, 198: 1264-1267
(1977).

2) AR EREREZE SR  BReda > F7 v 78k, B RHoE R,
(1973).

3) RER G ¢ JMHERERHINC X 28T LW RS OFMEVEDBRSE, FKH RGBS FERT
Wwis 10 5, 29-36  (2008).

4) RERD B OIMEIRELFREAMREIZ 351 2 RSERTE & P i R B RS O i A, Bk H
e Rt o 7 —lid 12 %5, 1-6  (2010)

5) MEIET ) S T v A v T a—F 4 77— R A Te—, 4 — L%,
(2007).

6) ArK- 777 4—7 . ~v—7 X =05 195%] HEEZED TH\izn !
AED T REMEY:, a2 la=r—ra X, (2011).
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BRI K DM T T OSBRI O BR %
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(KHEERAE LT & — "KHEREMKESTE 2 —IKpERILE % —)
Ken-ich1i TSUKAMOTO, Tsutomu FUNAKI
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MENZANZ ORI ERFEZBNE L TERICEL D TEEMRE Lz, MENZ S
DEE EEETH DI 2 B RFFOFRIE & L TR ZAT o T2l Ry NI
PHSRITTZRERDIZ I3 2R 2 M. INBLOINBARF DKL ) Tl 4 8 T b anE 2 HeRr
TELHIEBMENERSTZ,

[ =]

INB NG DOIRIEDNEIE T T o O (IR PR A O T2 E L & v ) i3
R D, BE ., NFAZEEHTOMERFFIIHEREE T EREN KR TH- T
b 1EMBENRRTHLZ &, o, ML LIEGEIE, NEIANZIIAROR
s Kb, MENZ e L TOREMMENBEITEK T T2 2R3 mbinTn5d,
AFRTIE., CHODOMBES AT A2 ERNE LT, "ENZ B EXTRE
T 2~3 HEMEGEERET A2 LIC L0 MEZRFF Lo E & R "TaE ¢
HONERSTDZEE L, 8 EITANEE A X IRECHE L-1%, MRl
O—E OHIFA & TRECREF LTTIZICHE T 28 TH D . BEERFFDO 1 2D F
EThH D, REOMBECIERF OB ZENIIEE K% DT DOV TIRR DAL,
AMHERFO X VX —JH LR o> TS EWME SN TVD A, R L IR O a2
B L TR STV R, AL CII AR IS B 2 IRk oy DA ) %
FULMZ T L, HEANZ NZ O SE EEERINER S N R CRERFEDAEETH S
RET LTz,

[5 k]
1. &k
DEBNZ NG HE

FCHE B BT OALTH e D N Z N2 EEM CRE I T 3 ~ 4 DFERNHF
NEWE HEERIERORIE T, R OKBEBEKERRE > ¥ — ORI LEE
AERIZHE LT,
2) G Hrakkt

FPNIERINE MRS LTI 245 10 BEfRE LA T T3 RickBA L, K
£ & OARRE TRy & i Y 2 THID S DA S O & FLEECTH— [T B
BA Lotrakkl e Uiz, 00, BHRITES 5 B2 AaWERRICAEE L2 0%y
Bratkt & L,
2. HEAR
AT PFEIR L o 7 — FEBRARICERE L7 1 FHBN T A MK AEA L.



FREBRIX 150 B A2 £ LT-, fEKIZA\EKE 1 RH4720 0.25 m'~0.3 m' % &
WMNELRNE DK E1 p b idAkL, BRIF=T—X 1 {EZHO AR
LT MEE D ROE DN L AEROABRE LT 5 7= DM 100% 0% (UL
FTAXETSD), MET0%EHE30%DEE (LLFBXET D), M 50% & 1 50% D&
£ LLFCKRET D) BIOME 30% &1 70%DEER (LLFDKXET D) #12 A
WNHHRFE1 A ERE o 4 HBERE CITo 72, £, &k 0o HEEHZ S
WTIZAXTH 10 B4 1 EMEEIC 48 E TE AR HEELL B IRIE S CTRE
LTz, F, OO DHE 100% 0 50 B CTHRBHEREEZITV., & 5 B 2
M 4 HMEE THREBR LRI S LT,
3. MR A
17K5y
KA IENTEEL 5 g & 5 EINEEL S 9C 105°C, 3 RERIINEARLHE U 7= do i
BELVHEHLE,
DMNEE S &
RGN & &Ik 20 27 m kL h- A &% ) — VRS B L 912k 0 4
Hr L7z,
S)NE WAL
HURRG & Z&HE O =Dt L72IEE %2 1IN KEE(b D U o A Tr Ak LilEdERR I
el ZNE RYUAFATUADT I AL ALY AF L= AT 4L LT
A7~ 7T 7 —0nfricii Uiz, 7405, BRI T A7 v~
277 7 (HEWLETT PACKARD #:%4, GC5890 Il Plus) % f# /H L . K HiiX FID,
7 AiE WCOT FUSED SILICA coating CP-SIL88 Tailor made FAME
(0.25mmI.D.x50m L.,0.2 z m thin, ;Varian t+5) ZfEH L7=, 77 AEE TIX
150-200°C % 2°C/min O HIE. 200-225C1E 5°C/min ®FHiE T 225C% 8 /i
LTz, EMEZREEIL250C, v U7 — A X He (Iml/min), A7 U v
NEIE 1001 DOEMHTHMT Uiz, IENBEFR AR ZEE HERG . A F v X7 )L (PUFA
No.3, from Menhaden Oil ;SUPELCO #:8) 7> & & 5 ilg % [l E L CRH L7,
WERET X 18
RE5 g & 10%mEERE T L, &0 0.02N HEBIARZ M2 AR L7-1%.
0.45um D7 ()X —"TAim U CHERET X/ Bz ofr Uiz, EEEET X 7 BRoAT
X7 2 MR (AEARE T JLC500) 1St L7z, TIED 7 Ao A v 2 #h
BHiE LCR-7 (4mmI.D.X70mm L.) ZfHEH L72AEKT I VBt — KT, 73
JBEORHIZ= 8 RU Uk BEHEAET 50ul OF5MTITo 72,
5)KhE Wy
INENZ PRI G DXVE O ST EEZE O DO FENZ L VIToTe, ThbbE
ZRBR DO AKFE > SEREL L 72 ME N2 N2 BN 2 B LLPNICERIN L 72 508l 2 1 {E
T2 T0°COHiIK 200ml IZHEHR L 72 d BIRIE L 70 IR{ER 2~3 /010 BfE L 72 RVE
WL IRRi A BN L, B L CEEZME L, FEYEORRZ(LITIP
10 EGFrOBEEE Y 2D ORI EY O (WEY R s I+ A E Y
RO ) AR LR L,



6)KE Y SDS-PAGE

B B JE LT SR A O RS E AN S W TESKKEN T 21T o
2o T 72 HELEFE 5mg/ml DR E TRUEHIRIE 0237 L 100°C T 3 43
L SDS k&1 T -7z, 12.6% 7 NVIREDBEXIKEH 7 v (7 F—8 NPU-12.5L /3
Txb) RV, 200V, 20mA, 1.5 RO EMECERKEI 21T 72, BtiXr
<~y =7 Y U7 7 L—R250 (Biorad ) 2L VWYL TiTo7, ZRBxR
X EATOME N Z N2 IIBE G FH8 U 7- iok B 2 L7z,
NERENHF IO E RERIRHM

L0, 2BI V4 BOMENZ NZE 2 R%E 10%DEHEKIZ 30 EiRIEL,
200CO 7 Y L ChiEE e LTRHRB L, BREMWFHMIIZ T 27 7 A WiEIZ L D I
BLOKEY &N ORIK, KA Lo, ~RVITEBIFEFT K PEN TS & 2 5T
54 & L7,
B, NEANZRESHRE R OEEIL n=3 OFIE TR LT,

[f R

1

. EEABRAER
BEAERX DOME NS NZ DEFRERAK 1R LT, AXTlE, 8 48Tk

96.1% L 72 D IRBRX T i b EmWERRTH o7z, BIXIE 65.8% CE# 3 LUK
INEONE DEFERNME T A H > 72, CKIE 18.0% TE#E 2 @ LRI M~ ¥
INE DAEFRRPME T HEIAICH o 72, DIXIE 6.6% CTCXEREICERE 2 BLIKRIC
AFREMETT2EMICH Y, RBRET TR LERWVAERRTH -7, 2B,
B NE DRI 100% THh - 7=,

2.

" e
80

=]
=] 60
e ——A(2100%) \
3 a0 —8—B(R 70%+7"30%)
¢ & C(L50%+50%)
sz —O—D{ 2 30%+5"70%) |
0 1 1 1 1
0 1 2 3 4
(Week)

M1 BRARBRON SN FERR

INE NN X OVEEE O Ky & B G O H)
BEMANZANZOARNB I OEEROKS, BEEGEOLEEZHR 1I1R” LT, F

7o, LR & U CHENZ ANZ DOFEREE 21K LTz, MiNZ N2 DORRKDITE
EBWRINEL 22 LHML 0H 79.1%75 4 T 85.6%. AN EIXHEA L 0 A



3.2%0° 5 4T 1.0% & Moz, HENZ AT BREEOBAIZ7R L, ARKDIT0E
80.0%7>5 4 T 84.1%., AR EIZ 0 3.2% 5 4 T 0.5% & 72~ 7=, HARHS
EIZB L CTIENZ ANZ RN OBDDBE LdoTo, —J, AEIZINE THRaEA & [F
FEOMEIM 2R L, 038 78.4%7>5 4 ¥ T 81.3%., MBI &1L L 0 3.3% 15 4
BHT15%E7o7z, LL, BRIZTES7<EAMNRERD 2 THRLAKDDEH N
ECTHIE MEWMEZ R L2, ZHIERoEEL#SEEET LI EEZEILND,

F1 ERAROHENZANZOKSG, HETEE

Maisture (%) Clude lipid (%) Weight (g
Week Meet Owvary Meet Owvary Owvary
0 78.1 784 3.2 33 16.7
1 798 83.7 1.6 1.6 236
2 838 83.2 1.8 2.0 21.0
3 81.9 81.9 1.6 1.7 17.9
4 85.6 81.3 1.0 15 208

Walues are mean of ten samples.

K2 EBEEAROHENZANZOKSG, HETEE

Moisture (%) Clude lipid (%) Waeight (g}
Week Meet Testis Meet Testis Testis
0 80.0 B804 3.2 3.1 112
B2.7 B8B.3 1.1 1.0 100
4 841 B5.1 0.5 34 28

Values are mean of five samples.

3. BENZANFAANE L OB EERE R D2 )

HRME NS NZ OB L OAER OISR DOEE 2K 3 IR LT, RO
HENGFRAL R T L RN W BN D 3L 2 F U R(C 16:0, 16.0-17.1%) . 7L b L
A VBE(C 16:1n7, 9.5-12.2%)., A LA »H(C 18:1n9, 27.4-30.0%). A =2H~2
2 fE(C 20:5n3, 6.7-10.2%) B LR a~xHh = fR(C 22:6n3, 6.2-7.6%)
TREEBD/ NS holz, £ aP XX UBITERMBNEL 2D L0032
1 Th -7, IEEEFEER ClI2fafilsiifg. £ 1M RafiElmEE X 02
AEAFIRE I BEFA R~ Z A Z A TEBNITE A E RN o7, & 3ITRL
T Ratp Aol a2 ootk (DHA/TPA) (3% % A
TEBMTEALE RSN T, Wi ZINEOERGEEF AT R 2 O B
feD v FUE(C 1610, 18.7-22.9%) .7V b LA UFE(C 16:1n7, 5.2-6.8%) .,
A LA VE(C 18:1n9, 13.4-24.6%), A =¥~ X U fE(C 20:5n3, 14.3-22.4%)
BIORa V= fiz(C 22:6n3, 18.3-24.7%) Tl LITERR L L8 2R L



#£3 ERABROMERNISG L OUIRENBMER « DEH)

Week
Fatty acid 0 1 2 3
Meet  Owary Meet  Owvary Meet  Owvary Meet  Ovary Meet  Ovary
Total saturates 213 220 219 248 221 25.7 2186 233 225 26.0
C 140 28 14 31 12 40 1.6 32 12 27 09
C 16:0 166 18.7 168 208 160 21.2 161 19.2 1741 2249
c 180 18 19 20 28 21 2.9 23 249 27 2.2
Total monoenes 486 25.2 528 338 494 32.5 4949 32.6 49.2 379
C 16:1n7 10.3 55 118 68 122 5.7 101 56 9.5 5.2
C 181n9 28.0 134 300 188 274 19.9 290 19.4 29.3 246
C 181n7 79 6.3 92 18 7.6 6.8 g9 15 8.8 B.1
C 20:1n9 09 00 09 03 048 0.0 049 00 0.8 0.0
C 22:1n8 15 00 08 01 13 0.1 1.0 01 0.8 0.0
Total polyenes 283 528 242 405 26.6 40.9 26,8 431 26.3 35.6
C 18:3n3 33 00 34 039 49 1.1 37 12 41 0.0
C 18:4n3 38 1.1 31 035 26 0.6 41 0.4 44 0.0
C 20:4n3 0.0 00 06 04 0.7 0.5 07 05 0.7 0.0
C 20:5n3 10.2 224 80 163 71 15.3 68 16.1 6.7 14.3
C 22:5n3 0.0 0.7 0.5 07 0.6 0.8 06 0.7 0.6 0.0
C 22:6n3 76 247 63 186 72 18.8 68 20.2 6.2 18.3
C 18:2n6 1.7 12 05 10 0.7 1.0 1.1 10 1.0 06
C 20:4n6 27 27 18 21 28 28 30 30 26 24
Total athers 08 0.0 10 Q7 20 1.0 1.9 048 20 06
DHA/IPA® o7 1.1 08 1.1 10 1.2 1.0 13 0.9 13

* Results are expressed as weight percentage of total fatty acid.
¥ Hesults are sxpressed as DHA per IPA composition. DHA Docosahexaenoic acid(C22-6n3) 1PA lcosapentaencic acid|C20:5n3)

F4 EFERAROHEAAR X ORKREIEERIEAR « DEH)

Waek
Fatty acid 0 2 4
Meet  Testis Meet  Testis Meet  Testis
Total saturates 19.7 16.9 19.1 223 220 252
140 2.2 1.1 24 28 28 1.8
C16:0 15.9 12.8 143 156 15.7 18.8
C 180 1.6 3.0 24 39 3.5 4.6
Total monoenes 48.3 283 533.0 304 3041 284
C 16:1n7 101 7.3 95 53 95 38
C 18:1n9 29.3 120 325 16.2 306 14.4
C 18:1n7 7.2 8.7 B85 79 89 9.2
C 20:1n9 0.9 0.0 07 0.5 0.5 0.2
C 22:1n8 0.8 0.3 1.8 0.5 06 0.8
Total polyenes 3241 540 258 461 261 454
C 18:3n3 23 0.0 52 1.5 432 1.4
C 18:4n3 35 0.0 51 08 39 0.4
C 20:4n3 0.0 0.0 05 0.5 04 0.3
C 20:5n3 10.8 147 54 16.3 60 16.6
C 22:5n3 0.0 0.5 04 09 04 0.8
C 22:6n3 129 34.7 47 20.3 55 17.8
C 18:2n6 1.3 0.0 22 16 23 1.3
C 20:4nG 1.3 4.1 23 42 34 6.8
Total others 0.0 0.8 19 12 18 1.0
DHA/IPAT 1.2 2.4 0.9 12 09 1.1

* Results are expressed as weight percentage of total fatty acid.

* Results are expressed as DHA per IPA composition. DHA Docesahexaenoic
acid(G22:6n3) JPA lcosapentaencic acid(G20:5n3)
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4. BBAINZARAB I OEFEROWERET 2 BROEH)

HRME NI ANZORMRNE X OVEEREOWFEHET X VoL EZR 51T R LT, AR
DOIFEET X Bkl 82.6-183.2mg/100g TH Y . 2 BN KT 3~4 HH T
R T HMEERMEE LV 3% oz, £12# 7 U v (31.5-60.9mg/100g) 73
WEET X JBBOF TR b %< T, wIZT7 &V > (0-36.9mg/100g) T /) —
AT 2> (1.8-16.7mg/100g) NE -7z, £, 7V 2 U (12.7-6.9mg/100g)
H %<, BEEMENES RS LA L, 77=" (6.1-18.1mg/100g) L7 /L%
IvmEOMEmMAER L, EEMENELS 2D LM LT, RilEgET X/ BofT
Z) TR COEIENREL, TUNERET S BB EOEENC L K
IF LTV, WIZIFEROERET X/ i &1% 55.5-133.5mg/100g TH v . 3 #H H A
R TERBIZLVZL podz, # 7V FIVHR T 7.8-21.8mg/100g 7L % X VR
PNELT 3.9-6.0mg/100g. 7 7 =% 1.7-5.0mg/100g, 7 > &V Il L ey
B S Zemolzi, =& 7 — T v (26.3-53.4mg/100g) H%0 -7z, JIHT
T ) — AT I EF T COEIENRRKRELS ZNDBINROERET X BRikED
EENEEE RIT LT\, NI BPITIERET X BkE, 27 ) VBT,
X =T TN L FRRR AR B A R L2, Tk VRIS VWE
Tholz, HRTIIENT 2/ BREOLESH (77.8-529.8mg/100g) NE L, &
BHIMNEL 22 2 LI X VilEEET 2 VBB ENEM LT, Flczy ) —1T v
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7. SDS-PAGE

BN B L IR ORE W% SDS—PAGE THOM L7235, T _XCoOHEICHB N T

H—Ny N THFREITHN 48kDa THY , ERICLD2ZLITA OGN oT,



F5 EEABROMEAAR I OIIRERY I /BRI « DL

Weak
Amino acid 0 1 2 3 4
Meet  Ovary Meet  Owvary Meet  Owvary Meet  Ovary Meeat Owvary
Taurine 315 12.5 549 16.5 609 78 546 21.8 437 18.2
Asparatic acid 07 0.5 1.7 14 1.3 1.0 1.7 2.1 20 22
Threonine 0.5 00 23 1.0 29 0.8 25 2.1 25 1.7
Serine 1.2 08 47 12 45 0.7 48 27 5.1 27
Glutamic acid 12.7 43 1.9 4.0 B8 39 78 6.0 6.9 47
Glycine 1.3 0.5 32 35 31 42 36 54 38 5.3
Alanina 6.1 34 13.6 1.7 18.1 1.7 15.6 43 16.8 5.0
Proline 0.0 00 01 0.0 0.4 0.0 1.1 0.0 0.0 0.0
Valine 0.0 0.5 1.5 25 20 21 21 3.3 3.0 1.3
Methionine 0.6 08 0.0 57 0.5 6.9 0.0 6.4 3.2 6.8
Cystathionine 00 00 0.4 0.8 25 0.3 1.0 0.5 23 0.5
Isoleucine 08 04 1.1 1.3 35 0.8 1.6 2.1 39 1.6
Leucine 1.2 08 21 20 37 1.6 26 34 43 25
Tyrosine 0.0 0.0 0.6 0.8 1.5 0.0 1.5 1.6 2.1 1.9
Phenylalanine 07 00 1.0 0.0 1.6 0.0 0.0 1.3 21 1.0
Ethanolamine 18 26.3 154 53.4 142 49.9 16.7 509 111 44.2
Ornithine 00 00 0.0 0.0 D2 0.0 0.0 0.0 0.0 0.0
Lysine 00 00 21 21 29 21 29 0.0 29 1.9
Histidine 19 19 4.7 5.0 6.7 14 79 41 126 6.4
Anserine 209 0.0 0.0 0.0 368 0.0 28.4 0.0 17.5 0.0
Arginine 00 0.5 1.3 12 1.6 20 0.0 21 00 20
others 08 23 5.4 11.8 53 1.6 49 135 5.3 123
P-Ser 03 18 29 93 28 94 27 1.2 27 10.8
a—ABA 0.5 0.5 2.5 25 25 22 23 23 25 14
Total B26 55.5 1278 1156 183.2 988 161.0 1335 151.5 1221
* Results are expressed as mg per 100g of sample
3.9% s
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* 1 BAHEEZ RS 2MMARS & ERINE—%

X5 BEFE HAERE BEEXEE BSAEXBR  HEHRNAE b=l
K XK i K (%) (%)

1 23K 255 145 160 860 23 36 bk 4-13day
2 20K 270 130 160 860 20 32 H% 4-13day
3 17K 290 110 160 860 17 27 B 4-13day
4 14K 310 90 160 860 14 22 B 4-13day
5 23T 255 145 160 860 23 36 —& BEF
6 20T 270 130 160 860 20 32 —§F 4
7 17T 290 110 160 860 17 27 —F 4
8 14T 310 90 160 860 14 22 —F B2eE

J|ERm 20N 390 100 0 660 20 20 L L

BEAbiR 2 -V B RERER ) 2 CRIRG 10% 005 20% A ERkli Td o 72728,
RGN 2 TAS A B THIEFH R 21T > 72 LT, AR KRR L,
®23%. @20%. @17%., D14% D 4 X5y & Uiz, FEERD AKICHT 2 BAEI13E
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4 N-12 FNEHEENo.12 3l — — 20 20
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LEMEMEU EBR O NN L, —HMORMX CHEMLFE D b, B% ﬂ%n
TIE 20%INIX T, —FERINTIX 50% 2005 30 % AN X TS EER O AR & 23 Ll i
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3 HEAINE L UM OEWDREE IS 2 5 28

HERMNE A E FLa—v ZILa—R B TI/BEE hIRVBRTFL  EFERAVTIL FFEAIF I AYFINTIA-
BXESH [0} (%) (%) (ppm) (ppm) (ppm) (ppm)
100% % 15.3 5.5 2.6 0.9 1.3 5.1 124 126
50% foE 18.2 1.3 26 12 1.6 54 123 159
30% HE 18.2 0.8 25 1.4 1.7 5.5 130 183
20% 9% 18.0 0.8 2.3 14 2.2 5.9 138 195
100% —1F 15.1 54 23 12 1.9 5.0 11 114
50% —1% 179 1 23 13 2.2 6.2 157 152
30% —1& 178 0.9 2.2 14 2.3 7.7 165 155
20% —iF 172 0.7 19 18 1.9 6.7 159 189
AN 17.3 1.1 1.8 17 2.0 8.2 173 229
HERINE A& |RMEE100%ELBE DR RRRDASMED L E e
BXEEH D Zia—L JILa—R BRE T/BE HhIRVERTTI  EEERAYTIL i an s AYTINTFII- (Gt51E)
100% H% 88% 500% 144% 53% 64% 62% 72% 55% 50%
50% H% 105% 118% 144% 71% 79% 65% 71% 70% 67%
30% % 105% 73% 139% 82% 85% 67% 75% 80% 77%
20% % 104% 73% 128% 82% 108% 72% 80% 85% 83%
100% —1E 87% 491% 128% 71% 96% 60% 64% 50% 50%
50% —f& 103% 91% 128% 76% 108% 75% 91% 66% 67%
30% —{& 103% 82% 122% 82% 115% 93% 96% 68% 77%
20% —iE 99% 64% 106% 106% 94% 81% 92% 83% 83%
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A OJFR =% 2%, BSHEOE WK, BERMX T 36.2 775 35.8, —
FEVRIIKC 36. 0 75 34. 0, MABRAIEFR U< BWERIMK T 22. 2% 5 28. 0%, — 1§
I C 25.5%70° 5 36.3% & 72 o7z, [A UG CIXBERINX THBRE MK,
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i L CRIR A RIEE (%) R T, BNV, Dy &3 D Eim s
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K4 BHE EFERNNEDPFERINGER S A G2 5 0%

X5 B FIla— BAERE JIa—2R EARE HHFEE TI/BE BRIz HhAGE B REETHE
(%) (%)
1 23K 17.6 -136 44 27 1.7 1.7 36.2 22.2% 3.2
2 20K 177 -14.3 45 2.6 1.9 16 36.4 23.9% 3.8
3 17K 17.7 -105 3.8 26 1.2 12 35.8 25.1% 3.3
4 14K 18.1 —6.5 29 2.4 0.5 11 358 28.0% 28
5 23T 18.1 -8.0 4.1 25 1.6 16 36.0 25.5% 35
6 20T 18.0 -6.0 3.8 25 13 14 355 26.7% 3.7
7 17T 179 -52 35 25 1.0 14 35.1 26.9% 28
8 14T 17.6 -23 3.0 2.3 0.7 12 34.0 36.3% 3.3
S 20N 176 -1.0 11 2.3 -12 14 338 26.5% 3.0
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2), EDTD, BINRBRZITV, IRIBEE O %2 ¥ AKER (TPD) IZRET 5 &,
FRREHEIN & WERB AR DR IIMMZA 6D Z R L TV 5D,

%
oI {353
800 350
700 300 T
600 - /
g ——20N 250 ; - —e—20N
500 ; 2 f
£ e @—23K _ 200 E S —m-23K
400 - :
g —— 14K & e 2 A —a— 14K
%0 = " /
o0 =BT o o —=23T
' —4— 14T _- W 4 14T
100 | 50 —t‘.—-
0 0

Sday 10day 15day 20day et Sday 10day 15day 20day b

2 FERING AT DY o ARRIRSE & WL E OHER

WTNOTIMKIZBWTH R R T VBBO R BRI TR T W E AHRDORRE . Wb
WD B EALFEIIFAE Lo iz, BIRERIZEB W T, KRB E 60%ILHEEDZEE T
BEEEHA LG E THOREFIRAETT, B IVHOMKBRE LTI+ THD
EEZ LN, BEIEIZ L a— ARV KRR E oo, BRENEIMLZZ
LBV, HHEED OFRECIIIFEAERCHONLRRLEO O L 72D |
HR IR DN T 2T N TV, BRERER TIEEAG DR DX 5y BRI
X CEAEIE 14%., —fEIINX T 17% TR L 721506 O A FHm 23 & 2> 72,
FIBBERE NS TER « ORI Z L s, BBS I3 EE L
FT10%H. FEKEFET 10%EEEND 20%BER1EAEHY L sz, 272
USRI BAIZ BN TIX, bARBNEDH D OBFENMITFNLOT, HHbH
HD LT NEL T BB BT,

3. EmEREERENOMEH

Toa— VBt OKETGHEICL VSO NZF— T — RO—D2>THDH I NV—T
A DG %I TBEFEOESWVEEORED =D, MW= AT VAERREE FFO
BERFZAER T2 2 ERAMEEZ BN, 2 TREXMD ERKEERETH 57k HEE



BENO. 12, BKHEERE No. 15 & AW /=8 oG 2 5266 L 7=,
BRI DRy 72 6 12 EIRX & 100% & L= S Oyl 2 3 125/ LT,

K6 KERIFERED T RERERES A E 2 5 5%

X5 BE R 7I)ILa—)L JILa—R = TI/BE hTOVEEIFN  EEERAYTIL  AYTINTLI-N
(%) (%) (ppm) (ppm) (ppm)
1 40-12 16.7 3.9 2.1 0.7 3.3 9.8 162
2 30-12 18.2 24 20 0.8 2.9 10.9 184
3 20-12 18.0 2.2 18 0.7 24 7.0 181
4 N-12 17.1 13 1.7 1.0 4.3 75 172
5 40-15 17.7 2.7 18 0.6 4.9 5.7 132
6 30-15 18.0 2.3 18 0.6 6.0 6.0 135
7 20-15 19.0 15 18 0.7 5.3 3.2 144
8 N-15 17.8 1.0 1.7 1.0 7.1 3.1 129
200%
180%
BETT BEF
160%
B40—12 040—12
140% B30-12 B30—12
120%
-~ o020-12 020-—12
i 040-15 ; | 0D40-15
80% m30-15 1 i [l | m30—15
60% | B20-15 I I[ ' O20—15
40% H |
20% M I} |
0% ——
Tl ERRE TIEE AR AmAc EtCap AmOH

X3 ERMXE 100% & LI2E OKRBRK O ED H
By LD OV TIE £ 21270l
AmAc : FEREAYT3V. EtCap:h7 nYEEzFi. AmOH : )7 3IWTha—

Z DGR FEEEITNO. 12 BERECTHRIFRN-12 28 1.7 To 5 DI L 40%FNX 40-12
T2.1, 30%MKX 30-12 T2.0{ZHML7Z, 7 /BREIIEN-12, N-15D 1.0
(2% L ONO. 12 BERHSE FHIX T 0.7 205 0. 8 NO. 15 FERMEHIX. T 0.6 705 0.7 £ 720 |
W Uz BRI OWTIIEERE A V7 2 L28 NO. 12 FERE TR N-12 @ 7. 5ppm
W2k L. 40%FRANIX 40-12 T 9. 8ppm, 30%WANX 30-12 T 10. 9ppm (T, No. 15 &R}
TN-15 ® 3. 1ppm (2% L, 40-15 T 5. 7ppm, 30-15 T 6. 0ppm & 72 V) | HIhN94 5 {H[A)
ErLic, 7B oI oneroTz, 40%RINK TiEZra—=&
DFED | NO. 12 BERETIZ T v a— VARG ENTZZ 06 IRIIEITOCEE TH
STEHREMER S D, FrHFETIL, OPHANLEOOF M & 2o 70, fEHR & LT,
NO. 12 FERHIZZ DR METH HEEA VT IANEBHITHEIML, WoZ ) HESH AR
FHY LleoTz, No. 15 BERHEI A 70 VBB AT VTR T D56 DD, BifgA V7 2
JUITHEIN L7272, @A L FLRONRNT  ANERLR Y | B RlEE & o7,
RS Y X HIREESRIZB W T, BIE 10% CHERR A >~ 7 I V3N, 20% CTh 7' 1
VBTN TS E LTS, ARBRICBWTHEEEA VT I VO LEX
kKRB 13 20% 7278 e BEE Tl 40% FSINX. T 14. 3% 30% AN IX. T 15. 4%



THY ., FRLIERR L ko7,

[£&0]

TS A ~OFERIMNBERENIEE T2 2 D B2 R LR, Fown L 3§
FESRIEIZ DN T OH LWHIEASG B, Z oM & A= #idmBE s s s,

YHREL-TSR#EEcLvEon-4 50F—TU—FRiconwT, @ 71—
4 &) ATHLTIE, BEEER THHEREA Y 7 I L0k, @ MEE ) 1ok LT
B X VEBEICED2ROBEIDFEB, @ MBEAOR I 126 LTiE, Wik - ko
R U ADFEE, @ THEAZAN) (26 L TiE, FFRIINEEORTIC L 5B 2 =
MEJIL 2 ENZNEBTEX BN AREE 2o T2,

O EDDDREITOWFEA V7 INVITRHER S Y 7 v—T 4 TT I BEMEW
RS A TOWEEZ BT HO T, MEXRDERBERZER L, BIFICAKE
I 30% DAY EORKE L BITFEIRNT 5, ZHUEEHIZO-1: BHEA
THHAT (BET RUEHH) O-2: BRNELS RWZ A7 (7 Rl - Bkk
fR0FR) 106 b, 2 DODREBIZOFEVITONZDTTY I JREME, U
VAR EDOFREN & O RN X A 7T, MR D B ol AR — AN D
WERNT 5, BNEIXAKERL 20% 28 EET, 30% N ERTHAI, 320D
RELRDLIQOET A MIRBOH DX A 71X, AKEREL 50% L EOBFRNZ1T 9
FETH LN, WEROHEEE L L, BRENTED & 2D USNORMMN <, KA b
{ELIAMZBERINBEEED A U v ML Hnied o7z,

AEATIT R, O-1 IR Lz, Zb—T 4 TN H O 7 2 BRE OIS VHE
DORGEICH 72BN TH Y . HEROTIRIIC X HHEHE L BKROIFHICL D, Vo
Z AR NMNNT f—v L RIENT, BEEGZ AT DB Z A 7 O RED AT
BEMENREZLND,

—~

rr]

THEIZ BT DR ETS N EERR S HAN B R I DWW T, BHHER & LTI AN, BiE
IZH 72> TL SV E LIS ATEE NEER S ET IR S0 4E . B —Be
72 5 ONZ RS2 I 5 2 ([ZRGH P L EiF £ 9,
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1) FKHME, HEMCR, RIGHEE, R, 81 (9). 626-632 (1985)

2) KHEME, ERMOS., RGEE, T8 Mo, e LY, 65 (1), 9-26 (1987)
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A EKZ B UTeBTHLH R R O E
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Takahiro KANEKO

[ 2 & ]

AR Z R LToBrl kB 250G Lz, & o b, Bk, JEE, IR
MDD 4 TRICEDEERLDOTH-T-, afbiTAK L, HDVITEEERANC X 51k
Bt 72 EWTHOFIESLRIRETh o 7o, P EEINITITBDIE kR % 72 R H 72 &
DERATE  ENENHRE DR D HREE 72 o 72, EERE L UL TO/NIAEE,
KOS vy T TOFREDIT), BHEOMEIC O W THELHE LT,

[ % 5 ]

EIZ L D RIEOHFEFRHIENFE L S, REOREN A Bk STk, AT
M DENARE S L, HIRFFEM & LTERF LODOH D, LoLaens, oo
WTIE =87 & — o2 R & koM AT b LmERITENTh 5,

— . BKHEBETITERKD 5 BIRARLEKEMFEIN S HAEKRERFEEINTE
oo ZOHEEKITT VM T VAR EZL GUTEDRREIZL>TELWWT FUAE
2T 5, MARRARMFEL X —Clionb a0k —2>THIHREXER
BhE LT, AfH DV ITENTBARTHREM ORI LT T\ D,

ARTIEZOBHRTWREM OO 6, BH D\ IR RAF CTHL LR L 72k by
a2y T ORIEOMEZ R, DV TEBREL L TO/NRBRE, BLovirmy
N T CTORIEEIT - I FERICHOWTRHE LT,

[ D]

HEO TRITB HIZ, Dafk, 28, 3)IEiE, DRMED 4 BN LR 5,
1) ofb

JFEL K 22K, B WITREE KR 28R TR T 572 E LT, ObLOF LK%
AL—R|ZEZHDH,

ARTEE, AEKIFIAENERL | ZkOF £ TIIHEAEIT LW, Kk
B 80%ETIHEKRT L7 E L THEERE, AKHBOAREEL LIPS, HBKTELE
Sz e S < MR A3 1T AA oK TR UINBVR B % . BEDAR Lok & O TR BSOS
~MET B, AR AKITAGEK 7 EORAKE, FEEEKICH LK 2 EEEZBLLE L
THERT 5,

WALEORIZ Z D afbT 285 61F, JFEEREARZ 2L 150~200 X 7 o R
L., ) 2 BEOEIAHZIKEIMA T /TIZRRE T 5, B L R bR 20 2,
—ERFEINE L CRIbZ 52 T3 5, REEEROBRINER K OINEOIRE ., KR &
X ENENDRALEERIZIG U Tt b2, Bk q oy T ToORIEIZB W



TITE S TREKR O 1/2000 FREOREFERAI(Z 7 77 SD-A, KRBT P A A
FRAEAE D) 202, 700C T 1 BERIINE Lik{k L7z,

HALSE T, 90~95°C T 15~30 32 DO MEVLEE 21T\ IRILEESE 2 05 S &
L, WALEER D OL O LIGEZ RIS WAL, AL AEETH D,
2) HE{b

a b, B LRESE 202 —ERERINE L THHERS 24T 9, Rk D EBR=E T/
BEGAE, 2033 vy FTHTOREICB WL, HlEHAKBOMm, Ko
YA LOEEREBERERTHL Vo0 a7 7 SD-A, WEA TG-B 7¢ & % FEb
FEE L LT L7z, (SD-AIXRILARER CTH LB, BEHE LA L, ) X
B oA hEDE, TNV IBTa-TIT7—8BEI a7 I T7—EORAHA
SD-Alda-7 I 7 —FHA TGBlZa-Zras ¥ —¥ (hF 27 Nay F—F)
Wa-TIT7—BEBR-TIT7—F (L 1L I/ varIo—F) 2P BNz -iE
A LD L THDH, 7oV SD-A, TG-B (FFEKD 1/1000 F &, KEBITH
Bk 1/5 EEZTM L, TG-B X 520C T, X 55°C T—4& (16h) MR L 7=,

B, EROBIESCELIIBEREATH Y . MIGE pH ICHEIN D, hikoR
ETIE, X TOLRIZEBWT pH IZRHFAEDO E £1T757225, pH 2 5.5~6.5 &K
TLAND Z LTS NEFRICHEIT LTz, 7. &0 DI ko g Sk,
[l TH->TH 500C % FElD & FLERE 2N HEFE U KOS DS ERIERNZE S GE 08 H 0 |
HEEET D,

3) &t

P THREDICERZITH, Y v MVLLTF OB CHIIE, =O00EER% 2
~3 BEROY 7 TRGEEZ E1T O, BtV > MV EOGE IR LR E 7 4
NH—T VR E TR 5, AT 28I ET . —BIEER R E TRy
ThbH, WERLITERE T2 CIBAERT +—7 40— K325, ) FUEIREREXK
ROIERTA KD T ) T LRI G BN S,

TEIRE . IR DO INESLF(90~95°C T 15~30 /F2fE. & L <% 105°C T 5 Z5fe
FE) AT 9, TERATCINES 2 LIRE R SEOMER 24 U 5720, L9EE L, Eiks
RN TN B INBVLEE 24T 9 O EE L,

4) JRAE

155 N IZIBIR OA MG Y 2B T R AE M 2 BT A=, BUEEM LT Bx75 DLk
Ovay FRICT D, BRO/NEERIECBNCie—2 ) —2 XKL —X—T
65°C ETINREL7=0, BREITE UGN oT-, i, ETRE EIF 57 EDFIE
INBERE XA TR NR, BAICL > TIETRALERRZAELLL2b0 L Ebh
Lo BtV » FAVLLEOBHEIEIR OB TlIV W B TEE R R o1 U R 2
72 EOKEHDOIRMIEENEEN D,
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JFOBFD A K IR H BRAE T i EERTE DS EK TR ED) JA KKHSS S &F
B 2 =) Ulo, A IRK IR BV & AT W A 2 &2 fk i L7,
IO FH 300g Ak L HK 238.8g 35 X UM 60.6g % 15 7= (5 KA G 80%),

B HNToHK 238.8g & —KIKIBEKIZIRIELIZOL, K TH0 54K T 2 LT, Z&
LK 330g & 72 o7-, —J7. B 60.6g IZ/KIEK 600g MMZx, A— K~ 7 L—T7%ZHW\T
105°C T 5 pfInE+ % = & TRELHE LT,

Z DOINELIR S TR ERIR I EREAR LK 330g NX., FAICHAE L, iy
#1550C 720 L 600C (1272 - 7= HF i CL e o & —Cllid U 7= 1818 K B8 60g 2 2.
55°C THy 16 RERIINE LFE b L7,

l l
ok 238.82  fik 60.6¢
l l l
2wl l
Z LK 330¢g 105°C 5min JLEE
l l
l
| Pk 604 SEPHATERE, 7 v 2 —
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55°C T 16h Bkt
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B SO e . m OALEE(10,000rpm. 15min, 25°C) L 7= Ak c., 7 7 F—n
— hEHWTCHEROY T TG ER L CRAEMEE Y ZFRE . RYA EROIR
B LI (Bx27) & £ 730ml [FIY L7z, %57 730ml 21 —& U —x 3
WL — 4 —T Bx75 % TlRifa L. AEKISHEFEIK 236.5g 15372,

B, LEOTRT, KB, Z7vr5 TG-B, SD-A7ZxExHAWNWTORE
fEbiT o7, (N OFHLEERE LR £ D 300g 1IZxF L 0.3g il L7z, F7-bBHLiEE
(X7 v 715 SD-A % 55°C T, TG-B % 520C TIT o7z, KB THHL L7= b DIk
WHAREBENDY 7V—T 4 ThoTzN, ZA7BTHELELEZLO L KBO L0
L B AR U7, T HICHR SD-AIC LD L OISR R THY
TGB LD bDIEFHAEZMZA a7 DL LDOTholz, TNENOFEE % H
KEA F 7 AR HPAEC v A7 A2 X548 L1z, (75 A CarboPac
PA-1(4 x 25mm), fRH#s ED-40, &EHERIT 0.6M FEfig ) NV 7 A& 0.1M wifE Y —
O Z Y= b, WiE 1.0mlUmin, ) KBEHLWVIET NV I7EICE D0V
L va—2 (G) OABHES, <V h—2 (Go) BLEDOA Y I (Gn) 1T
SNpinoTo, SD-A ZFHEEESR & L CTHWESEETE GGG DX 5:3:2 Th -
77o TG-B O%EIT~/v F AU IO A Y ~b b —R (IGe) =Ll LA v
<~V AU THEAG) 2 ED AR L A B, GiiGeGnlGeIGy DRI R L %
4:1:1:2:2 TH o1z, TNENOHELANC X 2 RFEFR OB & WRE 23R 1 12RT,

F1  SREFELANC K DEBKROEL

HE1EF wmE D HIERE  EREMERY CRDENR
G;:G,:G,:1G,: G,

Kif 1/5 55°C G, DAHER MmUOVHALEHBE

Lo 1/1000 " " R UVH A&

SD-A " " 5:3:2:0:0 BEOMGHA

TG-B " 52°C 4:1:1:2:2 JI7DHLHEH

D FRERICR T 2 EE
2) ST E M OB ML 5 (G, Ge 72 E)NIAIEZ IR

£, RIEBICRD > THHREMKESI N 7 —ZEARE L v it sh
ToERECK VN ZJRBRK E LT L T8 [AARICIRME IR A & TR T o 7o,

[ X4 1y hTHETORE]

—Vx 7y ME200 Y v MARKZ 7 AR —

PFEAC R IR B IR PESR oK THASR ) Z PRI 150 X 7 v U RREITKHE LT b D
R LTz, 1580 FE & OBU 1 (R B Blfy DITfkfE L 72,



Z O S NI RSEHK 59kg (Z/KIE K 106kg K N LEE#E SD-A30g &z,
FRLUANLEIET154 .2V T 700C T 1 BRI U BB K OB E 2 a b LTz,
Z D%, iR E 900C & L7 F F 15 4R 2 & THRALEESE 2 K08 S IR b ROS %
52T L7,

Z O & 52°C £ THHEIL, TG-B % 60g Mz, 52°0C THJ 16 EERIMIE L.
W LG 21T - 72(F 2),

*2 FEEELS (TG-B)

EYEE S 7 59. 00kg

IKIE K 106. 00

& iLEEsR SD-A 0.03

MBS TG-B 0. 06
a&t 165. 09kg)

BOG#% . BELiR A 157.35kg [FUIX L 72, LA TR O G FHE &1L 165.09kg ThH
ST=OT, BB ORINEEIC L A %0% 7.74kg ThHo 77,

ZDOWHURIGHKR % 7 4 VB2 — T U A THEERE UAREMEE S 2 Rz, S
JEVEIERIRIL 97.1kg, Bx32.0 THRU A VEEDROBLIR CH - 7=, )7, EHEH
OEIT 52.0kg TH Y | JEHEIEWIZ L DKL 8.256kg ThoTo, (BARARIT, E
PEHNTIE LR D BEA TR R H AR H > TR BRIC= ZIBNE L Hiz,) 20
JEVRIE K &2 Bx65 (2 F TR L, A A KIRMERIK 40.8kg ZFENX L7z, Z O¥EMEIC
K B KIE Bx65 OFERICHLE L T 7.0kg I2FHY L72(F 3),

* 3 JEFEIRIEG L ORMERIE T O LR EII(TG-B)

BE Bx Brix
FEIER TS 165. 09kg — 0.5
B FEL & 157.35 1.74 32.5
EHEERRE 97.10 8.25 32.0
EHEMEE 52.00 — _
B R HE & 40. 80kg 7.00 65.0

F U EOTERT . TGB IRV JEBEHAE 12kg # WV TOR{E BT 72,
BEALIREE 1L 55°C Th o7, (F4BLOV5)



* 4 FELKEL A CRE)

EYEE S 7 59. 00kg

JKIE K 106. 00

& iLEE=R SD-A 0.03

HE1EL FA K3 12.00
CEL 177. 03kg)

5 JEFEIBIEB X ORNERIE T O A EIXCREE)

BE Bx Brix
HELRR TR 177.03kg — 0.5
B #E1L & 161.00 16.03 35.0
EHERRE 109. 95 5.45 33.0
EHEMES 45. 60 — _
BIUE#E & 47. 80kg 8.00 65.0

RNA By PTHETOREICBNTS Bx75 UL EORENEZ His L7225, A EEEA L
7o fies Tk Bx65 DL EORMEIXH 22Tz, Fiz, SREH LA 2y b T
G CII b Z 7T g N E—T VA IR TG~ &N T T A IRDIRN
STELT, TRIEICMNEE KRBIFRY) 27 TRE LD, £ TRETOEK
NREL o T LEST,

[ & & ]

ABFFRIISCE R o TR = U 7 pE R B E e e S 3 R 19~21 ) | O —
Be LTz, A2 2T 2I2H20 | DNEREE LSRR, sk
JERFFE R, LM EEMERIZ LD, Z<OH L ICHEER IS LEHNWC I LE
SBILHL BT ET,

[Z% & k]

—JFBREK I K OB FERH O AN F—

1) REFpzo A LRSS T460-8630 = MIR4 =i X6 1-2-7
TEL:052-211-3032 http:/www.amano-enzyme.co.jp/jp/index.html



2) JAMHS2 S LPFEEREZ— T013-0105 Fk H BT i FRERT
REETHEM 158-1 TEL:0182-24-3110 http://www.jafurusato.net/

3) MHIREKEMEEEISHFERS  010-0951 FKHIEFKHTTILE 4-1-1
TEL:018-860-3579 http://akita.kenren-coop.jp/

4) HRASHREEY;  T018-1402 Ak H FE iR FnELAE -5 LR H 122
TEL:018-877-3270 http://www.awajiseifun.co.jp/
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INEATIERZ KR & B A sy &
T BRI U TR AR U 7 KR O R

KEEHBA
(BK H B & mifFstt o &% —)
Toshihisa OHNO

[# =]

KEDOBNL ST, KO SRR 7R E DT 7 AF v =R RELBE L TN D
LEND, KT 7 AF ¥ — DR E AT 5 2 & IR O S R RUE I RS
D, HKOKET 7 AF ¥ —% SSFEGEICHI TURT 256, MMEWIHNI KR
ikl 5 EFE A0 L, B H KR OBALANE = 5 2= E B ho T 2, 20
Tl h BN BT B B A KR O 7: ¥ DT 7 AT v —ZICES L
TVD AN & 5, & 2T MBI BRES 5 B 432D\ T2 DRy 2 7z,
F 7o, MBI EES 2 B3 OBEIND KT 7 A F v —F~5.2 HZIZONT
HRRET LT,

(25 7515]

1. INEWIENZBERES 2 B 5 D Ricsr O RE

HEZEbOBRXET I I ANTFHTI0CS » H BT LTl b & 872k 46 H
L7ce ATV VAT FITHK Sg EZAEKSmL Nz, 1 FEERIE L7z, RICAT
VI AB T TE SOCHOEMI IR L, e hERERND 5 aMNENL -, FD%,
AT VAT T GIENDEY LT, &K% 10mL 12 TR IR #R LRAL
ERE . FR L7 b O &2 INEWIHI KRR S BBk D E Ry & LT,

INBIHA BB 2 By DRLZ v X7 BT V2 — 5, LRI X BR ) fif 1
PR3 550 CIEERALIE CTRIE LT,

Ja—A TNT h—=A Talf, v b—=2AEORIEITLLFDOHIETITo 72,
F9 NPT ORBE T I ZHEIREED 80% =& /) — /v k7o D K Hlc= s ) — v EIRINL,
O LT HEEZBER Lz, Z0 BEEZRTE T CRal LARKIZEN Lz, ZOREKE
0.45um D7 4 VX —Zi@ L, BEOHT T AT L DX-500 (XA A %27 AH) % H T
mEtERERR A A Ay v~ N 7T 7 ¢+ — (HPAEC) THrr L7z, Hiti#siX Pulsed
amperometric detector ED40 (¥ A A %7 At#) ZHWi=, Zva—A 77 h—
A, vak, v h—A L ENENOTIRIEZ FH O CTRERR & 1ER L CRUB o bz
WA RO,

2. T UEINIMUTKEROBIEE &L KE]RT 7 AT v —DHIE



SS &G ITAI TR L 72 56, BN EE S 2 B 53 A3 5 U B~ Tk 100g
W70 0.8~12g MT 5 2, 22T, kT 72 KBUIH LT 1% 5 X %%
E LT, £, 7T T UM O R A WREICIZ T 5720 IR & KT 70 3%
WINX B EEE LTz,

TUT U ERM UKD T 7 AF X —E T IEZ AT V7 2 1%HRIMK ZFI L
TUTIZRT AT VARO T Y 1 I EFREK 9.9g &oKT v 7w (B BT,
RE—=T VL R) 01g 28D, l6g DAEEKEMATTVIFRANTELE LT, 1K
WiRiE L, ERkSss (I FEZRE SR-W100) DMK K 75mL # AT 7Y o~
Ty TTER 12 0 RE LT, 30 0785 LT Kkia o v — LIZE L THI 90 0 ERiE L
oo TO®%RT 7Ly h— (X5 MNEEER TTP-50BXITHY) ZfEH L CKET 7
AF % —OWPEZIT > T, KR 1 KT DIZ 2N T, JTTDOE S D 10% % T 2mm/s D
M THEME ATV, mEMA T 0.1 BOF IR ZH Y | % DOt% 2mm/s DL Tk
DEIToT=, B— REMI10kgf, 77V — L AT —VETVIB ST Ty
—IXEA 25Smm O L OEFEH L, HIEIEL 25CTITo 72, EME B O R RE 26 X
SIED fTEORKMEZRED & L, 0 2B X CEl-72lE2 TV RAELE LT,

KEROEERY Lo HIETHE LK TIT-> 72,

3. AREZEDHE

FHEMEMEOABZOBEIX, —mlES B (p < 0.05) 12X V1To72,

[ R & B %

1. BTN RS 2 B 5 DRy

INEETENZ LT 2 [y D i B 132K 100g 24720 2.9g TH -7z, MEGFIHIC
BT 2 B0 OSRy DOLERER 1 IRT, Fva—R 77 h—RA v akE,
<)L h— A7 EEBERE RN 0.5~23% LD Th oo DliTxt L, A NI E
HENG. JK431E 3.6~6.0% & WEHERE X 0 7o 72, B LIAN TR B BEET 5 D
TELLCT U eB2oND 2 & il U BiBEE R 3k L 720 475 — b
ERICHERZRT Z &0 n, BRI DFED 80.5% %7 7 v LIl L7, B 51
85 CCTHIEMILER L 7= > e 1 U DKk S BT 2 E 0 D 90%LL LT > 7

&1 MEFRBEER 2 DR EMBREE)

2= (%)

AV INVE 6.0
FHAE AR 3.6
%) 45
SI)La—=R 2.3
IOk —R 0.5
amE 1.7
TILh—R 0.9
ToT 80.5

AIEMEIE2EREDFHETRLE.



YTHHIEEREL TS Y, SRIOKERIL. ZoREL T -HTEHLOTH-
720

SS FEAIRTCAITIEN L7256 KR O BN LB 2 B 40 23 HE 2 CTREAR
ﬁﬁk?é” BT AEEDIIEE L TT 7D T, SSHEGEITAITME L 72
GHRICHEZADMBE T b T v U NETHAD EEXT, ZORBELT=7T > 7 DBIRER
ﬁ¢ ﬁML ZDIDKIRT 7 AF ¥ =B L T D aRend 5, 2T, it
BET D EE DI TRT 7o 28N LRI Z R L CREG TR IcT > 7 R
Hx %@%ﬁ@fﬁ«to
2. TUTUERMUILKIROBIE & KRT 7 ATF ¥ —

KT T 3% LT KR O &2 X 11T, KT 7 3% UK ARk}
FECRAUCEE TR L TV e, SO Z &N, KT 0 7 OUINIKE D SR
EHIMSHLEN 5 5 &l Lz,

IR PRI B LB L 725 > 7 v e ERSKRERR R OB RIEE RIS 15 2
ERFEIN TS Y, WINLI KT 7o b, KREEICB RSB AR LTl
RBEMULT=EBEZDND, TOWFIL, IINLTEKT U7 U BREBEDOREUKDOHF T
UL L, AP IRME S TR—R PIRIZZ2 0 | B RICRERE IS AT 5 Z &0
EThHA9,

%?Vﬁy%%mLf%%bt%ﬁ@%&x%%~%%2K%#o@é\%b\/
TUAEOWTIG, KIZKLTT T % 0, 3% L 7- sl IX S A B 7R 22
mw@%ﬂﬁwoto%7/7/%3%%MLT%%%771%¥ = (AN
ER ool TOZEMNDL, SSFEERITAI TR LT 2 D%, INEWIHIZ Ik
KT DT T INT TR _%zétwfi@mkﬂmbto%Fﬁiﬁﬂf%ﬁ
THEANE, BICKEBIEPICT V7N 2 B 7200 T KRR ST 7 A B
L CEDORERREGETINCT T BN 13T TH D, 7 2 7 2 03KR B BEET 5
Z L BERPKEOIALIZE G L CW A RREMER B B,

F 72, Okadome HIXH BARKENDORE D 2T oLy —ET VT AFaa A —H—
THELTHEL, 77 AF 20 A =4 —TIbbRKROK D NREL, Tov 7

Bl k770580 1-ERORT
A, HEEE(CET LT BERN). B, X7 7L a%nENRE



®K2 TUTUERMUEEDRBET IR Fv—

TUoTURME VETS #h5Y INSURE
(%) (N) (N)
THELIZEERE THELEZEERE THELIZEERE
0 33.8+46 9.19+0.55 0.277+0.042
1 322+45 9.18+0.58 0.291=+0.046
3 33.0+35 9.35+0.66 0.287+0.039

RER30FIZAIELL=.
DR EIT oA, WIThEFEZE (p < 0.05) [FERHONGE AT

Lo —TIERELARANIEEZRELTND Y, FI/RAF a2 A—FH—T2LEDOT 7 R
F ¥ —HE#AE HOIUL, KT P 2RI L TRER L 7235358 O KERT 7 AF v —D
TACERETEX LA REME S B 5,

[ 518 3CHK]
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FK R RO IR SR 7K 22 FH O T2 BRI M A 7 kR

HDkEsE fth
(B RS R amiset o 2 —)

Takayuki WATANABE, Eri SATO

[2559]

FK RN O KBEIRIR OIR R K ZFEA & U CHWZRIE/ MDA ik BR & FEhi L 72, K
VR U SR /K5 P RIS K T K & () L 7o BRI & bl L C /v — R K FET X R
BEOESEICRE RERIIBD SN2 -T02, £2. BREMEORKE., A, F.
e, AL DA IH B IR W T it talde < | AR G %R & [ 0 BAF 72585 1K 08
BFohiz,

(=1

HRIEIIK 7 E2 4 0~5 0 %RREGHT2HBERML ThH 5, IHH, HMEOMORESE
Rl & RERICHRIEICH WO N D KD I X T A7 EI3EEEE SWEIC K& s b
ZHHRTThHHEEZOND, —FH, IBRRKITELMIC L VRSP RKRE SRR K
ORI IR A OB D 2 B AL OB IS X | #BE TR OIS
KX VHEEINTWD, ITE, ERAKEIOIRTENE2ES ORI HITh TS
23, BARANEIRAKZRIN, A Larse 37 < IREELEIZBE L TR 5
720, FexIIAEL IRRKOKRIEDSE~DEEAZFTDL Z &2 BRI, BA 6
TR 2K & U THEABBR IS ) U 72/ M A 3Bk 2 320 L 7= 0 THET 5,

[ 5 51E]

RN B3/ VA x5l R L K R KA B X D KB TRLR DI R K 2 fK & LTV,
Wik 2 146 HICHEM Lo oiric L5 & ZDEREK 1 kg 72V DI X7
VNI A A2 TlEF B U w7 A 508mg, AL A 209mg, Y 7 A 9. Bmg, A hm
FIALImg, TV E=U LA AL 0. 4mg, ¥~ 27 32750 2mg. VF 740 2mg Th
D, NV TL TAI=UL vy 8 (), 8 (), 6, eI ST
W, F72 1kg H72 0 DFEA A & L CIEHiE 808mg, Yl 540mg., [RE/KFE 20mg,
7 w3 2.0mg, B 0. 8mg, Wifb/KE 0. 3mg, T AHEER 0. 2mg 3G TN TV D & DfER
DELNTND, P2 242 HOKERE CITRGHEBERMETH O —BHEHE X
3cfu/ml, AKX 0.5mg/1 & EEVEEZ FEI> TV 5, AEIORER TIEZ DiRR
KETNTAKEK, BERHRMOFEIC LV LT D 4R EHE LT, BRI Y E
SRR D AM 1 Z WA ZRE O EE 1 0°1272 5 X O Il E1T > 72,



X1 fl7K © KB, EEREAIIZR L
X572 FZK IR, EEREAIIZR L
X473 fK @ KB, BEREAIIS Y
X534 fK D IRRAK,  BERERING Y

HARBAITEAS 1 04, B 1 1. 7%, BHALBEES. 85k g TENM
LT ROEOMRFEEEEIIOEMAT 2k g, 1. 25k g, BHHO0. 45k g,
KO, 15k g THD, T7bBLARIOIRRKISIIENE OIRIRAMEHE &I EERE
D3. 9% ThHd, KREERAKDPpHIZ7. 06 THoTo, (LIARZOIREREIT 3
0C., 17 HiEREDHE, UV IKLZITWV, iR (10C~20C) TEHIZ4 7 HM
AR UTe, BRI TIRFIC— A0 & XXV B AL L D BREMRAE % i L 7=,

[FER & B2
1. B TIREO BB LU pH

LI LI L) I TIREO D XN R & e 2RI TR b e o T, 7
— IR E RV, B OB COHELR T IZHETRD S o7z,

TS ORE TR R ASE 2SR R OHE AT I B A KIF L TV RN D & &R
LTCW5, gl L7z & 9 ICHW 2 KIEIRIRAKD pH IZ/KEAK (pH6. 9 9) &EEEIC
HPETH D Z EMBHATARBEEDO pHIZIZEAEENRAE L) o722 8 b, FEED
Hofkimr Lo~ KTHD RSN D,

K1 DR TIRFO— IRy

No. Y% X y pH glucose% NaCl%
1 18.57 0.4539 0.408 535 13.19 11.27
2 17.79 0.4535  0.4067 537 13.04 11.25
3 17.67 0.4569  0.4065 5.34 13.08 11.25
4 18.74 0.4524  0.4062 5.38 13.77 11.28

2. BB IO X ) — DAL

BERFZ RN L 721X 57 3 (SRR L) LXK 4 (REKH V) OFEEREOZAL % Hig
T5HE, DTN THLINXT 3OEBNEDITHEML (F2), £l /) — VDA
MENZ ERRDHND (F3), ZOFRERD GIRIKOEINDEERE ORI 2 O )T
P L2 rIREMES RIB S LD, £ 2 TR KEZET (1 0%, 20%. 50%)
IR (X2 1%, RUXT R 1%, Zva—A5%, &1 0%) =4
W, Yo X —RIFOMMEMEEEREE 3 0°C, 3 B, MIAEE L& 2 A, XHROZ
BRI O AER EBEICZEIT R (T —% —88) ., ERKDEZEICEROA
BEIHI S 2 L1338 b o 7o, IBIRKDOBEEMAEMIC G 2 5B OV T
SBESITHRFNLELEZ SND,



K2 BERBOZEL
aging days
No. 0 36 61 151
<10? 1.0x10> 3.0x10> 1.6x10°
<10® 1.0%x10° 1.0x10* 3.2x10°
1.0x10° 20x10° 3.0x10° 9.2x10*
1.1x10° 23x10° 1.8x10° 3.0x10°

AW N =

#3 xTH—1LDOEL
aging days
No. 0 36 61 151
0.03 0.02 0.02 0.03
0.02 0.04 0.04 0.04
0.07 1.40 1.56 1.51
0.06 0.58 0.90 1.11

AW =

3. T BRI

K ANZAARIE TREORIE O T X k2~ LTz, BN WT 2 /e LT, 7
NEI VR, TAX=y, aAfvy, 72T 7= TARTGEUBR, Vo0, T
F=ro.oAvaA4 vy v URROONTEN, TNNODOT X VBEGLEFET I/
FRIZOWNWTH R LD EITRO RN T,

4. BRERER DAL R

%5:Axw5z_ 5 ERERA DO NHEIRE R 2R LT, IRRKZ W 2RI 2%

BHEHHIZ SR AT K o TR > TR, IR R KO FEC iéﬁ%@%
BOLIT, BB, B, FY., HRKOFEHBEIZOWTHEEZLRD DN oT2, #

1 72 FEAM & IR IR K & N T2 BRI kIR & R e e o 72,

AlEl, HHAAK E U CRIEBIRR K Z AW /IMEIABZRBR OFE RN . BAF72WE D
RIS NG X 5 2 & MR LT, IRRAKDSBE IR OFEEI A DFRFEZ S
2 DRI OWNTIL, IR OHARREBR Z T 5 Z & 12 X A2 RET DB T
HbHEBLEIND, RBABIOHERFKERITEKOALTHY | WAL EEOHUI
TERV, MU E ICAHIC 2 200, KERBERICHEHRT 2 Z L TS HITRE
KKOFEN, XA L TREND, A4 RORERT 1 HEATOAOIRRKIC
DWTHARIZFERTH Y | 4% OB ATBEZRIEIRKIZOWNWTORGET b LB TH D,
HARESEICIZIZ < OIRRPFELTEY | f8EtE L TORRKNBEIE, Z <RI
TWDHZ EMD, 5. WIHEOREER IR RAKNFIH S, oS iS22
MDHAREMENRH D EEZ BILD,



F4  REHETROT X FRFRL (ng/100g)

No. 1 2 3 4
Asp 160 173 182 180
Thr 717 78 80 78
Ser 129 129 127 129
Asn 0 0 0 0
Glu 297 292 293 296
Gln 114 93 92 98
Gly 71 73 70 72
Ala 156 162 162 154
Val 128 126 137 132
Cys 0 0 0 0
Met 33 35 38 35
Cysta 0 0 3 4
Ile 124 125 131 127
Leu 218 221 236 226
Tyr 128 133 136 133
Phe 201 202 208 205
GABA 9 7 8 9
Orn 0 3 0 0
His 27 28 26 26
Lys 183 183 187 186
Trp 0 0 0 0
Arg 234 237 250 241
Total 2290 2300 2366 2332

K5 HEMRAOMR

E%) f S FY X wa
1 1.8 22 2 2 2.2
2 1.8 2 2 24 22
3 1.6 1.8 1.8 2 1.8
4 1.6 22 2.2 2.6 2

k5 iR BFO/NSWE R BT,
KHEBELHEEZER L, "RV 54

(]

IRIRAK 72 E DJFEAE 2 fR it U TN 7o 720 o KAH TR IR SR s s e b a2 |
# K. MU bonDR BB U RIEHNZLET,

T



3.

@

#

(B TICE D AZRY v 7 Ra—AThh - dEHRICET 5
EIIZ%EJ ..........................................................................................
hiE—Z
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BIERSIC I A AR 7 R a— A
T B - S A B T DT

haE —z
(kIR & B b ge 2 —)
Kazuyuki HIWATASHI

[259]

AIFZEIE. B H T AAXRY v Ra— A TSR 72458 . FOVE A
MZTHIEEHIEL TIThi,

EE AR~ A% VTV ~7 2 27 OIS EIEH 2R L2 A K EH
o], i R PERE R E O T BB SGEEH 5RO DAL, ZD A=A LD D73
EHL—ERIT Y ~T VAT EFND VLT Y — BEFEANG B M Z B AR o (PPARA) 7
I = ANBFIR T ORI BLEE S T ORBLZ LR SELZLI2L5b D THHI LD VUR
BRIz, Y~7 T Z 7 ODENMIBIFEMEZRIAEL 122 A, Z O i HERE K T 1EH
N NSV iy et

HARN G ENDL = HEMEE BB USSR LT 2A VPR =0 1 ERES
Niz, Y P R= 12 G LH AR PR =KD ME ERIEERZ RS L=E2A, O
EHACEYE T BIRFAE T b IE S Z2 6352 e RENTZIENDE XA XYR
=03 invivo IZBWTHL = B AR E T AT LDV RBE T,

PLEDOFERIZEY KL Tl v ~7 o2 DR MEER L L=V BLER I
HIE EFIHEERA DA =X LD —MEMA T HIENTE, ZNHIFHIAZ Ry 7
vRa— AR E R ORI D THY AZR Iy 7 Ra— D P SEICE 35 i HE
P, 4tk ARG & T 5= 7o RENE B AL O BR R N HIFF C& D,

(=1

AGRY w7 Ra—5(MS) &1, 8T BERIA ., A AU ARGUWE ., m )£, AR
T A AR SR L 2D DOIRIEN G DF T2 Z LI LB IREE L2 O kR & 2255 5D
VAV ZAARINCE O DEWVORBIEER TH D, EDERR., TROLEDII R EEEZHWT
W 2MTEBRZ2E R DD, B AR W T E SRR (PIEAE G m & O FRIE) 1
MZ T, mImpE, @i, BERHEREOIL2oL L2 &0 LIIREEEERSIL TN,
JEA S8 DK 20 4F[E R - SR RA I LD, MS D% Y E L2 O T (EEE
Nz C 1 T H P EREY) OFEEIT 40-74 BB VET 51.5%ICEL TEY ., HIEerta
BEL T DHEN TR, ZOREZ R T HFED 1 DL T, HARTIZ 1990 F0 5
B Lo TAERBERE DO EI 21 THORREME R M OB R NIRRT, EFE DK
LR R AR TE 2 —Th, MS O TR - dEICEH 5958 MO B IZELA



THY, INETHRRIRA RN A —/L DRI E RO 7% /by OIRE {H#
SR Y, KR A B A FCR O I _EFIHIVER Ve E A BT TE, MS
DOYRIREE B ELTZHL MS £ 5 OWFFEBH 7 1 TRD TEE ) DFE S EEE O 58\ Vi
BTHD,

ZIVET, ZLONFEHEBITHL MS {EVEZ AT ORI DI FEM TN TETZ, Ll
2B, ZIWVETICIHEM RSN B A IR BRI H R M ETRO — Il E ', 5%
bilkie L THFEZ ZAR(ESETUODZRITHUITZRB720, AFRSCTIE MS DR - I &
THZEEZBRL, KRN TAERE  IRFESNOR M ERNOAT ) — = 7 Sve g AT
W D—FCThbHY~7 ¥ (Hericium erinaceum, HE, Fig. 1) D ERHEIEHE, ¥
AR (Glycine max) B3R T oH A XY= O 72 E AP LD i E B A0
TEH OFEMZ R 5Z 2 HRVE L THFEZAT o 72,

Wi

[¥~7' v 2 SR OISR A S B R O %6 RLEZ OE AT O fiEie ¢
1. mhE R AT~ AR T DT

HE [ZHR7PTIZBWTHKRPARE 27— ¥ /2 THY , M3 1T D8Rk
ERFOAEARIEE ™0, FEZEK RO O 512 L D8 A B OREIR s
DEFER PN ESN TS, LLARRDL, ZHETOLZAIRE BN B 95/
ITHIBI TR, £Z2T HE OffittiaaiflL . milsi B Am~ v AR 5-L T HE
DORIRE M EER IOV TRFRTL,

HE O ENE IR R OB R 2 W% 5 e 14 . B 22 B0k i U CEVK FhH 4 (HW-E)
LTz, [FRRIC=& 7 — Al iR 2 W s | g%, v — 2 — 2 SR — 2 —TxF ) — /LA
EL=bowx k) — Ui (EtOH-E) L L7, 8 D C5TBL/6] ~T A2, gtk
(CH#E) . HW-E % 2% Lo m ek (HW #) | EtOH-E % 2% te = A5 il ek (EtOH #$)
ZH MBS (Table 1), 4 HFEOEF%, 16 KGR S TS - BRMIZHEL | FHHK
o, SRR CFEERE LT,

3FEM DO~ AOE R REITITIEEAE D 72D - T21Zh 5T (Table 1), C BEIZEE~
THW Bf, EtOH B CH BEIIREIE N2 S 7- (Fig. 2) . HW B, EtOH #¥ Tl s
15 R IR O B 823 A B L, g R HERENIR S A BIIK F L7z, &I HW
#E. BtOH #f Tl o H RN & &3 L TE0, HE i ORI ecEE 233
Doz (Table 2), UL EOFERLIY HE IXm MBI BART vV ADRE Rz dE 4528
DIRIHTZ,

2. NEEHIEGEAD =KX LOfRYT

AR OB RENT-IEE R UEIEA IOV T, FOERBFE AR LT, i <ol
FOFRMEAENIRE MR T 22V BISRIT, T T B I b R AR DU R iEA MR B A
T THDH VAT LY — DGR IS ENESZ IR o (PPARa, Fig. 3)' Y073 =2rCHDH7
47T = REHNOEREFHBL TS, ZZCL BT H—aT 7/ —T AT AT L%
T, HE ) @ PPAR 7 2 = ANEMEZ M E L7224, EtOH-E \ZH &K F 727 =



=ZANEMENFRD BV (Fig. 4)

SLICE IR R AM~T ADFRIZEBIT S, C BEE EtOH #E PPARa #EixFHBLW
PPARa. | _otoTﬁ%lhﬁl]éhéﬂb’*”“mﬁ%ﬁ@uﬁ%@%ﬁimw {b% 7 £ RT-PCR % CHEAT
L7, D55, PPARa H & @ mRNA &(ZIIZELFRD HAVRD o723, PPARa IZE-T
HIEI XD N DD EE T mRNA %Efﬁg@ﬁ Bl Tz (Fig. 5) . BLEORER
\2XY, EtOH-E (X A1EH D07 &t —E01X HE (25 £415 PPARa 72 = AR -
AR BB R OB L LRSI LCEDL D THHZEDURIES T,

[v~7 2 REE i IR IR FEH Oe NI D EE]

HE O HEEMRUCEERNENMCB W THOHE NS ERGET 5729 | i A
Wil a5 R L LT/ N 7T Rt i G M7 & MG B 21T 72, 1 BE 300
mg |Z HE RZ8 MK 100 mg 25 Teh 7 UA MR | HE Wl KEe oy AT 7

IZEZHAR T2b D7 TR ELTZ, 30~65 kTl HEAEEAY 150~400 mg/dL @ H
ARNBM 21 LB L, 7T 2ARRE 11 4 HE Bf 10 44 L7250 EAEA IRV AT 72,
BEBRF X 8 A, SRR 3 BET D7 UAL AR (9 tablets/day) S, FRBRBAAEHL,
4, 8 HMRERE IR W TH & R ESOREENE ., fE - URFHE | e B I EHE
iE ., MIKRAEZTT -7,

(RREYS | I - RFE . SR BB IR B L OGRBREA AR D L CH B2 20 5
Nighnotz, MERAM TIIAT OB B ZZNRBO LI, PRI 2RV e T
HEENTOEER THYERIRIIIZE IR DO LH 72T O HIR) T2 (Table 3), 7 UAME
BUZEDHEERFGIIRDOLN T, SRIOFEG-EIZEB WL HE RO D& 5132 et
W EDVRENT-, —J7, HE BEICHB T DM R PEAE A I, SEEETE i L€ 4 HEA
FIE TLTWER (P = 0.013) , 7T EREEO I CIIAEZITRO bR o7 (P =
0.127) (Fig. 6), LA EDFEFNS, HE OBMIIT A1 F F AR R E I BRI 2725
2o To iy BRI THD AREMED — RS i,

[k =  THEYE] ’iéﬁufﬁﬁﬁﬂﬁ%’ EH]
1. L=V BREWBEORIEE in vitro (231 HIEMERL 2 1

L= (EC 3.4.23.15) 1. 7//%7/// FUNST o F T 1 E YW AT AN
NT 47 T7aT T —EThd, ZORISNEERMEREGEEDO -S> ThoL = —T
VAT DR B L 7oA (Fig. 7)Y, UTAE, B0 G TH L = FREA
ELUCBR SN TYAFL V23 B KB CR R IR R AL L COR A 2521 g Y, 22
TAFamy VA — B BE R TR MU 2 L = SR Y A A B bt
L = BLETEEOREE (Fig. 8) D2 MV, BSEMPLL = LER D EAZY—=
VI ULIRET A F AR = ETEEA RO T,

V=V HEWEZIRE T D70 FARXOBIKIMH Y 2L TR/ a~ 77 1—IZ
KO EYE & BB, SN L2 A, X AR ZLE ENH T R=0THDHY Y
PR=U 1 THLIENRHBNER o7 (Fig. 9) . HEMFMEIZOWTIRGEILT2EZA 50%H.



EREIT 30 pg/mL ThHo7-,

2. L B RFEIET v M BT DM

HARXPDOL = EE R Y R=2 1 ERIESNZZEND, VYR =r 12 Ted
EZLNDTIRKEA AR R =2 (TSS, FIEHisE T RIA A XY R=2) D in vitro
TOL = FLEREZ T L7, O R, TSS T ERFICL =0 2L ET LI EDR
341 (Fig. 10) . D 50%FHE R EE 1L 59.9 pg/mL Th-o7z,

ZZT TSS ZE T BHARIIET v (SHR) ISR D% 5L, ZD in vivo IZ31TH1E %
AEL7z, TSS % 40 mg/mL L72 5 KT K CIEMEL . A TSS iR E LTz, 10 B 1k
P SHR/Izm (2T IR FE R B B RS, 8 MFFHE L, fE MR FEH . 2 mLkg
BW @ TSS %% (TSS #F) F72I13 784K (C ) 2ol D& 5L, 1ERIC 1 [EEE, B8
BEMTEARIE L, FAEK T, 16 REMM RS COfEH - BRIz gt L, Mk E &, &
MRAA L FAEZRE Lz, B2 EL T AESIOERZIZEITRO LN T,
FEE T RO E & 2 COMMB TETRD LIV o7, IHE- T, C BT
xfLCTSS B CRlBRBA4A 1 H 2 DIRAEZR L, 7, 83 H THER LA 2580 b/
(Fig. 11), A L FETIL, C BEL L T LDL =27 m—)L  AST, ALT T TSS £
DA BRREZRLUTZOICNZ, BifE~— b —CHIMIRIRFERZ THLABERE TN
DB (Table 4) , LA EO#EFICIY, TSS OF% M #5013 SHR O i F _EF-A40#H] 4252
EDVREFL, TSS I invivo IZBWTHL = U iE A THE T AT LRI EN T,

€irza

ARRELT FE OHALR KRB 2 A FE R E W PE R R BB 1 D 1 -
XORNEEZELDIZLOTY, HERBEA~OEFEIZH Y Bk H AL S R Peid 1%
HIERARIHME AR F M B O R 2 32T £ LT, B R B L OBIR S AL TR
LET,

WFFED BT L LOHEITHTZY | EAZ AL LT RALR R B = 20T e
BlAdR Bk =T R, Bl Z ZH Y W20 2[R B A R oy T H% e 5 00 B i
AR S T BB IRy B R TGOS L SRR ERHEER Bl
(I ZLDOA BRI EETIRBATASEL L, ZTIIEEHILH L BT ET,

ARWFZED R 71 3FK A R & BT et 2 —TiTh v EL Tz, BaIl TAMZERT &
sk L, DEpER -2l TEMEE R ERIE L TEMER &
AL 2T T LT DI B OEARICETEE., #1) Wiz EL, E<HELHBL E
TET

ARIFFEEATNCDH TN BRI SA AR e AT £ BRSO
Hfz BRI L ARSI S L 30 <02 DTHRE,
TSR WIZIZEE LIz, 2 TOHOBANEL T LI TEIEEAN, TH Vv
ETCOINRSEHN L ET,

AWFFEDOMIIEE D —EBIZ, SCHREEH T =V 7 FE 2 B e e 255 (B IR =)



7)) DU E D DT, B =L E T,
AN BT SO AR LR T £,

Soybean (Glycine max)
Fig. 1 Yamabushitake Mushroom and soybean.

Table 1 Compositions and food intake of experimental
diets based on the high-fat diet.

Ingredients (g/ 100g) C HW EtOH
Casein 24.50 24.01 24.01
Egg white 5.00 4.90 4.90
L-Cystine 0.43 0.42 0.42
Beef tallow 15.88 15.56 15.56
Safflower oil 20.00 19.60 19.60
Cellulose 5.50 5.39 5.39
Maltodextrin 8.25 8.09 8.09
Lactose 6.93 6.79 6.79
Sucrose 6.75 6.62 6.62
Vitamin mix (AIN-93) 1.40 1.37 1.37
Mineral mix (AIN-93G) 5.00 4.90 4.90
Choline bitartrate 0.36 0.35 0.35
tert-Butylhydoroquinone 0.002 0.002 0.002
Hot water extract of Yamabushitake 2.00
EtOH extract of Yamabushitake 2.00

Actual compositions (g/100g)

Moisture 6.1 5.0 7.6
Protein 25.4 26.3 26.6
Lipid 32.7 31.2 29.3
Ash 3.6 3.9 3.7
Carbohydrate 322 33.6 32.8
Dietary fiber 5.5 5.8 5.5

Food intake (g/d) 2.56 2.37 2.52

C, control diet; HW, hot water extract diet; EtOH, ethanol extract diet
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Fig. 2 Effect of experimental diets on body weight
gain in mice fed a high-fat diet. Symbols indicate
control diet group (C, open circle), hot water extract
diet group (HW, closed square), and ethanol extract
diet group (EtOH, closed triangle). Values are
means with standard errors, depicted by vertical bars
(six mice per group). Mean values were
significantly different from those of the control
group: *P <0.05; **P <0.01.
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Fig. 3 Metabolic integration by PPARs. The three
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liver, muscle and adipose tissue.
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Table 2 Effect of experimental diets on the tissue weight and the biochemical parameters in mice fed a
high-fat diet.

C HW EtOH
Mean SEM Mean SEM Mean SEM
Tissue weight
Liver (mg) 1485 87 1170* 62 1183* 89
(mg/ 100g BW) 4180 182 3582 109 3793 189
Mesenteric adipose tissue (mg) 1056 76 714%* 73 649* 79
(mg/ 100g BW) 2968 165 2173* 158 2067* 202
Epididymal adipose tissue (mg) 846 39 721 33 698 37
(mg/ 100g BW) 2387 89 2215 83 2243 72
Serum
Triglyceride (mg/ dL) 122.5 7.7 112.7* 3.2 89.3%* 7.6
Total cholesterol (mg/ dL) 176.2 5.5 156.3 6.6 162.2 8.3
HDL cholesterol (mg/ dL) 107.0 1.6 104.8 2.0 107.7 1.6
LDL cholesterol (mg/ dL) 44.7 4.0 29.2 4.5 36.8 6.2
NEFA (mEgq/ L) 1.4 0.1 1.5 0.1 1.2 0.1
Glucose (mg/ dL) 269.5 8.1 210.7* 8.1 225.2 14.8
AST (U/L) 141.8 10.5 129.7 12.2 167.0 22.4
ALT (U/L) 50.2 5.2 36.8 1.9 36.4 5.1
Adiponectin (ng/ ml) 209 1.0 22.9 1.8 23.5 2.7
Leptin (ng/ ml) 74.8 4.4 60.7 13.0 43.0 10.0
Liver
Triglyceride (mg/ g liver) 160.2 12.2 112.5% 11.8 98.1%* 15.4
Total cholesterol (mg/ g liver) 3.6 0.2 3.9 0.3 34 0.2
Phospholipid (mg/ g liver) 14.3 0.4 15.3 0.3 16.3%* 0.2

C, control diet; HW, hot water extract diet; EtOH, ethanol extract diet; NEFA, nonesterified fatty acid; AST, aspartate aminotransferase;
ALT, alanine aminotransferase. Mean values with standard errors for six mice per group. Mean values were significantly different from
those of C: *P < 0.05, **P < 0.01
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Fig. 4 Dose-response curve of Yamabushitake
extracts for PPAR o agonist. PPAR & agonist
activity was measured by the PPAR & /Coactivator
Ligand Assay System. Wy14643, a selective

PPAR & agonist, was used as positive control.
Relative activity is shown, with the maximum
activity of Wy14643 as 100%. Symbols indicate
Wy14643 (open circle), EtOH extract (EtOH, closed
triangle), and hot water extract (HW, closed square).
Values are the means of duplicate analysis.
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Fig. 5 Effects of experimental diets on mRNA
expression of PPAR & (A), its regulating genes (B),
and other lipid metabolic genes (C) in the liver.
mRNA levels were analyzed by quantitative RT-
PCR, the amount of mRNA normalized with S -
actin mRNA as endogenous control. Columns
indicate the control diet group (C, open column),
and the ethanol extract diet group (EtOH, closed
column). Values are means, and standard errors are
depicted by vertical bars (six mice per group). Mean
values were significantly different from those of the
control group: *P < 0.05; **P <0.01. Ppara,
peroxisome proliferator-activated receptor &

(PPAR @0); Apoal, apo A-I; Lpl, lipoprotein lipase;
Slc27al, fatty acid transport protein 1; Slc27a4, fatty
acid transport protein 4; Acsll, acyl-CoA synthetase
long-chain family member 1; Acox1, palmitoyl acyl-
CoA oxidase 1; Acadm, acyl-CoA dehydrogenase,
medium chain; Acadl, acyl-CoA dehydrogenase,
long-chain; Srebfl, sterol regulatory element
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Fig. 6 Effect of oral Yamabushitake administration
on plasma triglyceride in mild hypertriglyceridemic
men. Symbols indicate placebo group (open circle)
and Yamabushitake group (closed square). Values
are means, and standard errors are depicted by
vertical bars (10 or 11 men per group). Mean values
were significantly different from those of the zero
week: *P <0.05.



Table 3 Effect of oral Yamabushitake
administration on physical parameters, blood
pressure, and blood parameters in mild
hypertriglyceridemic men.

Week 0 Week 4 Week 8

Mean SEM Mean SEM Mean SEM
Musclo mass @ P 5l 22 556 2.1 553 2.1
HE 5238 22 531 2.1 52.8 23
ot s . P 212 24 208 25 205 24
2 HE 159 2.6 15.5 26 15.7 2.7
- P 795 10 795 39 789 3.9
Body weight ke HE 716 43 716 43 714 45
Percentage of body fat % HPE g?? ;2 ;(5)2 éi ;gg ;2
Body mass index — P 212 12 273 12 271 12
o HE 240 13 241 13 240 14
P 114 12 118 54
SBP moHE pp g 5.1 119 6.0
P& 24 72 3.6
DBP S 47 77 5.1
" P 657 19 69.6 3.1
P HE 70.5 1.8 712 2.8
) P 6766 517 6685 569 6775 557
White blood cell L 6o07 384 7429 1100 7121 416
Redbloodeel IOl oS00 91 30 gs 36
) P 157 02 15.7 02 158 0.2
Hemoglobin Sl g 152 03 151 03 153 0.3
Homatoorit v P 467 07 464 07 469 0.7
HE 456 0.6 453 0.6 454 0.5
MOy L P 898 1.1 89.8 13 904 14
HE 903 09 90.1 09 8938 0.9
P 303 04 304 04 305 0.4

MCH pg
HE _30.1 03 301 04 303 0.5
MCHC w P 337 03 338 03 338 03
HE 334 02 334 03 337 0.4
P 233 14 239 13 247* 14

Platelet 4
atele XML gE 263 13 26.5 1.6 265 1.4
Total cholesterol mg/dL I;)E g%é g ;ig 1? g}g 1?
.. P 198 17 211 44 148 13
Triglyceride Ml g o3 11 135* 14 174 18
LDL cholesterol mg/dL I-fE iig 1 é }zg 12 12(7) 1(9)
P 467 26 470 30 479 27
HDL cholesterol mg/dL HE 496 20 510 25 481 28
) P 124 0.8 112 0.6 13.0 0.7
Bloodureanitrogen mg/dl 12 1354 09 130 0.8
— P 08l 002 082 002 083 0.03
Creatinine medl e o5 0.04 075 0.04 0.76 0.04
- P 7.05 031 675 032 661 029
Uric acid medl pe 617 052 580 037 600 0.43
P 255 25 229 17 237 2.0

AST L
s YL HE 244 29 242 32 210 1.7
P 362 45 310* 34 300 38
ALT YL HE 313 65 319 73 258 4.6
P 538 64 483 % 60 495 6.8
-GT UL HE 307 74 403 9.3 32.8 5.2
P 965 27 985 25 945 24
Glucose medl pe o1 2 976 28 96.0 2.7
NEFA mEqL P 060 007 057 007 09 0.05
HE 043 005 045 006 0.58 0.06




pﬁver " sympathetic activity T
L d

J, » tubular Na*, Cl reabsorption,

>
2o ¥ i+ excretion, and H.,O retention T

angiotensinogen == anpiotensin | =—— anpiotensin II ::.,‘ s
*

Tenin (AI) ACE (AI) o, Aldosterone secretion |
*

4 ; o
arteriolar vasoconstriction T

A
¢ ¢ [ gy
kidney kidney Ilungs

blood pressure t

Fig. 7 Renin-angiotensin system. Renin is the rate-limiting enzyme in the renin angiotensin system.
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Fig. 8 Screening system for human renin inhibitor. Recombinant
human renin was expressed and isolated from Sf-9 cells (A). Human
renin activities were measured using the internally quenched
fluorogenic (IQF) substrate for human renin, N-methylanthranyl-Tle-
His-Pro-Phe-His-Leu-Val-Ile-His-Thr-Lys-2, 4 dinitrophenyl-D-Arg-D-
Arg-NH,. Hydrolysis of the IQF substrate at the I.eu-Val bond was
spectrophotometrically determined (B).
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Fig. 10 Inhibition of renin activity by soybean
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are the mean of triplicate analysis.
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Fig. 11 Effect of oral soybean saponin
administration on change in systolic blood pressure
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circle) and saponin group (closed square). Values
are means, and standard errors are depicted by
vertical bars (9 rats per group). Mean values were

significantly different from those of the control
group: *P <0.05; **P <0.01.

Table 4 Effect of oral soybean saponin administration on the tissue weight
and the plasma parameters in SHR.

Control Soybean saponin
Mean SEM Mean SEM
Tissue weight

Heart (2 1.43 0.03 1.47 0.04

(g/ 100g BW) 0.42 0.01 0.43 0.01
Liver (g 10.83 0.17 10.92 0.12

(g/ 100g BW) 3.18 0.03 3.22 0.02
Kidney (left) (g) 1.46 0.03 1.40 0.03

(g/ 100g BW) 0.43 0.01 0.41 0.01
Kidney (right) (g) 1.34 0.02 1.35 0.02

(g/ 100g BW) 0.40 0.00 0.40 0.01

Plasma biochemical parameters

TG (mg/ dL) 54.0 6.6 52.7 3.6
TC (mg/ dL) 67.6 3.0 62.1 3.2
HDL-C (mg/ dL) 38.8 2.5 38.9 2.2
LDL-C (mg/ dL) 18.0 1.5 12.7 ** 1.5
Glucose (mg/ dL) 151.1 4.7 158.4 11.5
AST (U/'L) 79.9 7.5 54.6 ** 2.0
ALT (U/L) 47.1 2.7 38.6 * 1.7
BUN (mg/ dL) 24.1 0.6 20.6 ** 0.8

BW, body weight; TG, triglyceride; TC, total cholesterol; HDL-C, high-density
lipoprotein cholesterol; LDL-C, low-density lipoprotein cholesterol; AST, aspartate
aminotransferase; ALT, alanine aminotransferase; BUN, blood urea nitrogen. Mean
values with their standard errors for 9 rats per group. Mean values were significantly
different from those of the control: *P < 0.05, **P < 0.01.
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R ALYFT:2010 4F 9 A 2 A, dbiiE K5 (FLR )

{8 /&4, : Lupeol reduces lipid synthesis in adipocyte and hepatocyte

%%7¢% : Keishi Hata' , Junichiro Takahashi?

! Akita Research Institute for Food & Brewing (ARIF), Akita, 010-1623, Japan,

2Skylight Biotech. Inc., Akita, 010-0911, Japan

9) FLRE  HARMBZETZSE 57 RS
FFHLGAT 2010469 A 2 B, HAREBERY (GEH)
WA R T A 75 U —IEIC L B KRB D A Y <L b — 2B H
WFH PO, EEEER, xR GKHERENR) |
Veigfh, IAERE, 4872 ((BF) FKEASBFRENE)

10) BRFE : FSTRIHARMBZELZESRE
KA WGP 201049 A 2 A, HAUREKRY CGEE#H)
HES 0 L= AEMEICRIE T AR = OB OWT ¢ SR REFE BAfRT
BEH  BIEOR. B 2. RXIEE BE R
(FKHE R, "B RFELFER)



11) BRFR : BARRBFELERE 5THKRE

YFEHELFT 201049 H 2 B, BUREERY (FHAH)

L KT NT ) R DOEIZOWT

FERE o KEERA. PR, mER. AN — (kA REBEENE)

12) BEKFE : 5 10 AR LEBERILAMASFAIBRS
HFH LGP - 20104E 9 A 4 B, KRR (KBRIFERT)
B . NFanrvAf/ LR - BHMICEITAE N L= ORhRIERE L
ZiE AW HEMEREIZOWT
HEL . WA W 2, TR, B %R RS
(RKHE IR, 2BKEK « THRER)

13) BERFES EERETZEVVFRVYA 2010

FFALLGPT:2010 429 A 10 A, dbEEKF

JHE4 ERP Z 4R L L= B a2 B -2 EBR ARG — A FI L Uiz s B Al —

FEE OBFILET ( AR KT, HE BT CHLEmI. &E #ek
RE B Rl K L5 ek

(TAK R T B IR R R, T8k R R SEBE E RS0, Bk H IR A&

S FE L2 — kK H AT KA B TR )

14) FEERFES 2010 AR T RZEERKS

RFHLEAT 2010469 A 13 B B T¥EKRTE Hn#)

A - MR E BRI B T B~ — 7 T 0 v 7 FEOR A O
¥ERE:OmE B GHEREIR)

15) RRFE:F 57 Bl H KRB U EF XIS
FFHEGFT:2010 9 A 11 B, L FREBRFEERREH)
RS 2 XTI T A SR % 7R TR ORI KAF 3 22 B 32 BRI
#RFE:OMMs =Y, e BRIP, 1 &Y &k HEY
(VTR S NIRRT, 2 IRR R EY | YT vk S
KA T HEE )

16) EEKF= : BARCHAEERIESYRK 22 FERS (559 |)

REALEEAT 201049 A 15 B, 77y 7 (BT

HREA . B EACKIEELIER OB bR

ReRH - BREE, LHEE -, BB, BER BRI, AR G, BEEE T BB
B AARMET > BIREK « B> FEETKY



17) BRZEL . Fo6H D-7 I/ BHES

HFH ESGET 201049 A 17 B, ELEESES (L)

8L - FEWMAEMBE R D-7 AT X Ui X7 F X —F (Paenidase) 1Bix 1
DT ) TGAT TV —=00DHE, KOEERORT ) Ly —J T A

FERE - ERE, SEE CEBRRARFEE, KRR ENE)

18) ERFR : F 6B D-7 X/ BHIRES
FFRA LGHT 2010429 A 17 A, FILERSHEYS (8 iUm)
B4 - g B R AAEIZ 3510 D Protein L-isoaspartyl/D-aspartyl methyltransferase &1z
+ /v 7 &7 X epithelial-to-mesenchymal transition (EMT) % #5579 %
HRE PNEFIENY, FHER?, EAMZ?, ERE°, SBEHE. LAY
(CERRY - B, *HEHEREEERE 2 —, °EHEREMKEZENE
.
KEERENE, CAFEKX - E)

19) F2FE : 2011 B RSP FTAEE 46 HIKFHEES

FHFAELGPT 201049 A 24 H, FKHE KT FKHETT)

A - A LT OB RELR L - =% ) — VEHOSE

R MHE BRI E—- mE REZ. i & OUE O (RS
Ry) g B (KHEREE)

20) HRFE  F 62 B HAREY THERRE
FBEHESHAT 2010810 H29 H, V— L RFary X vgrkrZ—4I v b
(' IR U2 B IR )
A EEORWRICERT 27 X BRHEEDICKIZET 7 « T U RO E
»EREOmfs £ KEREE) |
e RNK, FHEEEZ, EBEK GKHEX)

21) ERFR  BERRESFEYF L T 7 LR
FFKH EBFT 2010 4F 11 A 18 A, JREKRF (BUAET)
A © A B L A5 mRNA ZEMENTIC X 5880 (Aspergillus oryzae) O
FERERVSNRIEE T HE R
FFRA PEREAE T EEDRL . TR
("R, P HACKELE: - AEMPESERIRL)



22) BRFER  F B EIAARLENMFES - BB EIBARSTFEMFSERRS
HEAEGT 201012 A7 H, #fFAR— T A4 7 F (#FH)
WEEA L= U HEYR= > RS - BEREFRBAARNT
HEL . EEDRE, 2. BB R, Bl

(K BB, *FKH RS « LB, ** K RS - [E225)

23) HRFR  F B EIAARLEIMFS - B33 EIBASTFEMFRERRS

HEHELFT 2010412 A7 H, #FAR— b T A7 F (FAH)

L - MR ED -7 AT X U R X7F Z—+F (Paenidase)
BT DT ) LT A4 7TV —nbOHE

WEE EE B ONEEBEMOKEENTYE) | SEDHE GKEEREIE)

24) RRFR B B ERAL(FER - B IBEBADTEDFRERRER
FERAEHAT 201012470, MER—=FTA4 72 F ()
[#H4 : Protein isoasparatyl methyltransferase gene knock down induced human alveolar
epithelial to mesenchymal cell transition through endoplasmic reticulum stress
FRE MR OENY, FH ER? EE ES, AL & BiE o
N RS
VIR - BEEEFSRATIERL - KBRS, 2 HUHRE AR A BFIERT,
PEBRREMOKERTE, CAKEERAETE, CHFERKRT - WR

25) FRHERK  HRAZRVX—%E F6RNA A v ARES

FEH LG 2011 421 H 13 B, KIRKF (RHETH)

JEREA B O— AR T ANDLD 2 BEREHEIC L DA A= X ) —VERE
HRF HEE B, HHEFENR GKHEBERENE)

26) FFZ% : The 8th International Aspergillus Meeting (Asperfest8)
The 26th Fungal Genetics Conference (FGC26)
R A LGP 2011 423 H 14 B, 16 H, Asilomar Conference Center
(Asilomar, Pacific Grove, CA, USA)
[H &4 . Exploratory survey for potential transposable elements in
Aspergillus oryzae by a stress-fluctuation cDNA browser.
%¢7:#  Hironobu Ogasawara', Saori Takahashi', and Katsuya Gomi®
! Akita Res. Inst. Food and Brewing,

? Graduate School of Agricultural Science, Tohoku University



27) ERFE  AARZFR 2011 FERE
FEA LGP 2011 43 A 26 B, Rl 7+RY (UERTH)
B4 © mRNA ZEWENTIC K DB (Aspergillus oryzae) DA b L A INE B 1D
PR
FRE  o/NMEREE . WA FRE?
("RkHE R e, 2 HACKELE: - AEMPEERIRL)

28) FRFEK : 2011 FEAARRE{FRES

HFHEGPT : 2011 43 A 26 A, FE&Z K% OZHRH)

84 BT —B&EFEBL Pichia pastoris Z HHWZCBPIZL S EBLE—ZX)NE0D
BN, A K ) — )V HERE

RERHE EE OB AR ¥ AT, BEE T, itHEERT
iR GkHERRAEN ., R EAR)

29) FoFEEK 2011 FEAREE(ERE

RFHEGAT 2011 423 A 27 H, FEK K% GLHRH)

L« A A T — FRIGERBIC X5 72— V3 EEL =S O BGE

FFE EE M oFm Sl Eak EH/TL B F 0 M AL
i B (KERENE, A Ay ) — VEFZEHE)

30) FRFEE 2011 FEHARBEFERS

RFHEGAT : 2011 43 A 27 B, FHE&KFRK%E GZHLH)

L« NA A~ AP IR T D 7 /v 20— VRS FERH A O iR B

FFE WEE FML PR Sl Eak £/ B B2 EE B (K
B, TXT KL X — )

31) ERFE 2011 FERAABREFERE

FFHEGPT : 2011 43 A 27 B, FE&K K% GZHLH)

L - KkHR L = VEWE ORE & SR REFE B fEHT

HEE . EEDR . HREEAET B OER. DEMTFS. RXIEET
nRZSHE . HiEm 0. B R
("FKH SRR, 2RISR - A&,
STKHIREMOKER E - BERRE., *KHRERFE - TFER)



1) EERFE 5§ 76 B B AEMFES TSRS
BFEHELAT 201045 H 8 H, 27 ve@EE (RETH)
BREA - RAIE- N a0 v 4 VARBRIZBT DT ANV T 4 v 7 7aT77—8 12250 T
R DIPERE, BERE, SHE - BKERY - TFEER),

EFE (EE R, SiEmik (BK B RR &)
(S]] BERMRE- % 20 0 VARBLRIT, IMRBEFZEALIZAF 21T 1L A% B i
WG S E D 2 LIk B Z VR EOmNRIREELTRRICT 5, L, BHRMa %
28T A NVADBIETIZa— RENTWAINEET a7 7 =82k, BB VX7 EOED
KTFRNBEESND, 2D, R E RTEEEDTZOIL, ZUVHONEET T T —ED
FREOREE AR L TR ZENEE L 2D, AR TIINEN YT 7 —EBD—2ThHY,
TAEF ALY BAEHRELZZ T 27 07 7 —8 (SAP) OFRHEMNT 21T > 72D THET 5,
(S8R 71E] B0 Sf-9 B HAIIEREIICE R L7 B L= cDNAE AT a1 7 (L A%
JEYLZ B E(MOI) 1 pfu/cells TREGL S, 28°C CHRFRITE - Bta L7, Y 6 H H OEFFEIK % [H]UX
L, Pepstatin-aminohexyl Sepharose, DEAE-Sepharose FF,5 & U Superdex-200 7 7 A7 v~ s 275 7
4 — LD SAP OFH AT > 7=, SAP OIEMEMEME E I X E Y H D EE MOCAc-
Gly-Lys-Pro-Ile-Leu-Phe*Phe-Arg-Leu-Lys(Dnp)-D-Arg-NH, (*f87E X5 ~X7 F RiEEUIWrERan) &
AW, 37C TG, HOBIREE (bR 328 nm, HIERE 393 nm) A HIE L7z,
(K53 & B3] SAP DOHIfSMEMEIT, JEGLETER ORBIZ E > T 50 BH- L, M3 std 2
Befg o HHICKRE SN L7, 22T, &Y 6 H HOEEIK 200 ml 225 SAP OFEH 237, 3 B
Wt~ k7T 7 4 —THI 29 ng DFEHLSAP 2 157-, K5 SAP D4y - EIX 7 ViEamiEIC kY
37 kDa,% 7= SDS-PAGE T 42kDa LR b4z, Ziv LD SAP ITHERTHET H 2 LR E
72o SAP D N K 25 FREEDO T I/ BEECHN Z AT LTRSS, SAP IIh A a0t a vy a vz ik
DT 72 D EARFEMEDNRD HiLT, wEH CIEEEE 2 W56 O SAP JEMED £ pH 1X
3.0 Tholo, E£72,pH 3.0 IZHT D FEIIEEICKT 2 Km EIFHK 1 uM ERD L7z, —7H, SAP I
NI LT 0T T —EHEROREE R LR, SAP ZXT AL F AL > TOHRELL
EMERLEINTZZEnD, 7AW Ty 7 7aTr 7 —87 7 IVl T5Z ENRani,
Flo, XTAZF DO SAPITHT D KifllE 25 M &R bz,

2) RERFR : 5F 16 BIRkBEAEMB EH AR RN HRES
FHEH LS 2010425 A 28 A, MHERBSELFZEE - Z— (FKHETH)
B4 0 ST BIMHIf-F 2 m U VARBRICBIT LT ANVT 4w 7 7FaT7T7—ED

A B & R AT
RFE L NBERE, BE, HHE— (KE KT - TEER).

EFE (EBRMR), Sk (m Ra k)
(BES] Mz % o "o RMERER L LTIE, KIGH, BERCEMWHIIE CORBERNB SN T
W5, BAIZINOLDOFRRZEZHANTHIEZ AL N L =0 ORBARBIZ[1], FORME, KEE
TIERBE R ERE AR ERT 2 2 L BIGEREER 255 1T ML E B E R LASLE
Thol, Fi, BESCEMMIRBRICB W CIZEORBERICHENH - 7=, —J5, B RHif-



NREF 2T 4V AFEBRICBIT A/ A e L= ApER TIE, WEMEEMELEEEDFEEIC LY
RS HNCIEMRL L = 3 P I BT 5 Z L A R L7z [2-5], LA L, REEEGHICITHEY
Z N EOWNENMETT MmN RN, €I TR TIE, WIE%RT e T 7 —ED—>T
NFAEF AT LV RLAEWIEEZ T BT ARV T 4 v 7 FaT 7 —F (SAP) OEIEMRHT %
1To72,

[S2Br07 5] $REdN o> Sf9 B il ifiiRic e ' L7 m L= cDNAEANF 21 7 (L A%
JEYL 2 FLEE(MOT) 1 pfu/cells ThEYe S, 28°C THRIPES R ZPHMA L=, YL 6 H B ORI % AL
L, Pepstatin-aminohexyl Sepharose, DEAE-Sepharose FF, 35 & O Superdex-200 %7 7 A7 v~ 75 7
1 — 2LV SAP DR ZAT - 72, SAP OTEVEERIE 1380t B CHERE 2 Hv, 37°C TRIGTE,
HOEIRE (BhE R 328 nm, HIEEE 393 nm) ZHIE L7,

[R5 & B22] 55380 00 SAP TEMEIL, BEAERR T - T 500 L5 L, MldASERT 555
E6HBICABITHEIN L., €2T, Y6 H HOEEEN D SAP ORREZRATZ, 200 ml DF
BB 29 pg OISR SAP %157, FHL SAP Oy 1 &BIX 7 /VIEREIZ L Y 37 kDa, %7z SDS-
PAGE T 42 kDa &R b, Lo T, SAP ZHERTHET D Z LAVRIERS L7z, N RT3
J BEBCH D BLAST T OFER, SAP 1T A 2oy a vy a UNTHROI T 7 D L En
FIPENFRD BTz, SAP OEi# pH 1L 3.0 T, A pH BT 2 Km BT 1 upM RO LT, &
7 m 77 —EEAOEEE G LR, SAPIIRTAZF UL o TOAHEENHER S L
oo ZOZEMLSAPIZT ANNAT 477077 —EB 77 IV —IRTHIENRINTE,
72, SAPIHMEICE KIFT T X Z F o ORERIFEIS OO TN 21T > TR, SAP O 50%[HE
EIZ 38 pM RO B, NXTAXF D SAP IZxT 2 KifEIZ25 M LR BTz,

[ &35 3Ciik] 1) Takahashi S. et al. Bioscience Biotechnology and Biochemistry, 70, 2918-2918 (2006), 2)
Takahashi S. et al. ibid, 72, 3232-3236 (2008), 3) Gotoh T., et al. ibid, 74, 370-374 (2010), 4) Gotoh T. et al.
Biochemical Engineering Journal, 43, 216-220 (2009), 5) Gotoh T. et al. Journal of Chemical Engineering

of Japan, in press

3) RHRFE  F 16 BKHSALEMRI AR FINHER
JERA LGP 2010455 A 28 A, BKHIRRER&MITEE 2 — (BKHTH)
HREA - REMSAEMRED -7 ARG XU R F X —+F (Paenidase) EinTD

T BNTGAT T —b O
FRE EE E ONEEHBERMOKEENT ). S GKHEREGRLFER)
[BM] T, —#HOMEOMILEC DT X VBROFET D 2 LA S TVIZA, T4,
WILEOERNIZHIERMO DT X VEBRSCD BT X VEEAT DX VXV EOFET HZ N
RHEENTWD, BESILD-T AT XU RXTF X —VBHEFER (Paenibacillus sp. B38 #£)
AOBET 5 & & bIT, APET DEEFE A paenidase L4 L., FOMEEAHAS ML Y, SEIF L
I%. PCR ¥EIZ L 0 HifS L 7= paenidase & 151 DAY & TR T 572012, 7/ AT AT TV —
K VBEETEZREEL, 2O EZ R~
[ /51%] Paenibacillus sp. B38 ¥k & 0 %7/ s DNA % Bt L, #BFIRAAERE 2 AV TR 4kb D
A R X TR b Lizob, 77 A3 RDNApUCIIB IZHEA L TH ) LT A4 7T U —%AE
L7z, OFIC, Honi=7 7 A K& KGE DHIOB FRICEA L, 21 =—PCR JEIZLV BHW



sl x i u—r A7 V—=v7 LT,

[(FERKONBLEE] 7477V —OrHliDleHIZ, RIFE 2w =—05 16 HO 7 1 — 1 28R L,
INBIZEENDA I = OV A X T Ha—AF )VEXKIKENC L VR LIZE 2 A, 3-5 kb
DAY= NT70% LLEZEDDZ ERbhoTe, 7/ 5T 477 U —»5 Paenidase 815 1%
Gersu—rEAI Y —=v 7 Lk A, 3804bp OA VY — b EFROT T AINK
(pUCIH18/K19) % Hiff 7=, 5N 7-7 T A ROHEIEEHIZ /547 L, PCRIEIZL VGO
FERRH & bl L7z & 2 A, BRI CITE R OE VTR0 o 7oy, S0 FERIER Ik CEESI A3 4H
o> TV, £ T, HE SMUOFMRERE G/ n— 2R V== T Licd 25,
4,071bp DA > — L E2FFO7 T A K (pUCII8/64) ZHEBELT-, FON-7 T A ROBIR
H % 538 L. pUCLI8/K19 DHIRRELH| & T JENIRNZ & AR LTz, A RN L 72 sE I IX
paenidase J15 1% % 0 THIEBEIS 728 4 FEFIET D L #HEE S 4172, Paenidase LASMOEAR T3,
LI Clostridium cellulolyticum H12& Cellulosome anchoring protein (30%). Brevibacillus brevis H
K ATPase #%& v /X7 & (73%). [AIH 3K 4-aminobutyrate aminotransferase £ % > /X7 & (48%) & #H
[FES 8 - 72,

[Z%&3Cik]

1. S.Takahashi et al, J.Biochem. 139, 197-202 (2006).

4) BRFERF Y EERERKETFSRS
FEF A LHAT:2010 4 6 7 25 B KERERRASH 22— ORB)
84, : Study on evaluation of food by ERP —P300 in the case while changing the number of displayed

pictures corresponding to each opinion—
% 3%# : oTomohiro Honma*, Motoshi Tanaka*, Hiroshi Inoue*, Yoshitsugu Niiyama*

Takahashi Toru**, Masanori Kumagai**, Yoshinobu Akiyama***

(*Akita University, **Akita Research Institute for Food and Brewing, ***Akita Prefectural University)
13U B TR ERRL T, i A% BBEHE T2 LS OFHREEENL (ERP) | FFIC P300 K57
Z EBEHTOE BERFRIRE T2 ZE2METL T& e, ZNETORR TIE, Al EEZ RIS DB DL
BOMMAHE DL TRHMEEDONE (ETHAF &, RICAHFE, FEICAFE) & P300 DRESONAD —EKL
IR R DD oT, Fiz, BRENEEL UV E P300 IRIEDS/ NESIRHEDWMEDR DD, T TAMIETIE, &
mh e AR B 2 DR R O 726012, 25 M RE ISR~ D G DRI A 28 2 T i D #EL SIZ L5 %)
FAZ DWW TRFL 72,
2. EBRIGIE FHEAEEGIZIE, 7 —FOGEBEH 10 el ZTOPNLEFERAN, ETHAFERb0,
WITHFE2b D FBITAFE e b D% PRE TN TUEITET, Exp. A 3SCROTHW A5
bR LFUEL, Exp. B 1%, Bifg# %% Exp. A EFIUS ML, [RICAFE I ORI #EL <725 8512 2
Keb Uz, Exp. C 133CHK2] THWHAADLETHY, 3 EP b LB LW E X HD, HRE
(Z0E. 3 BRBEAT 7 REE TRIIT 2R 2 AR A 52 7o, SEBREHUT 30 44 (18~25 7%) T, [FEA1G
Te) R CTHEBREAT T,
3. FEREMET Exp. A TiE, P300 2SEEHERHE 250~500ms (ZHAVTIY, ZOHIPHOING LR
O RE (B4 E) z P300 mfiLEF LIz, BEMALE Pz D Exp. A~C @ P300 i (HERE IR K
ECIERE) OFEF CEMELARMER ) . Exp. A TIE, [ETHAFE ) EFHIL 72 2O HEFED BB REL,



SCER[ O E—FUT-, Exp. B TlE. K aZEM O HFEDZED/INSLIp>TEY  Exp. A L~ THE
LKL DEEZBND, Exp. C T, NRICHZX ) O EXTRb /DS, k2] &R 7GR TH D,
ZNDDFERNG, I HFHIRH I T ETHAX )1 K, [RICEFE )1 RS ISR S AR K e
Z 25D,

5) RRFE FUEFFL - X Pr - VURVT A
FFA EWPT 2010447 A 13 A, HRKY R SCRIX)
A« 3F 21 T A L G Bl (SE-9) Bk =% 5 - — B O SUS R
FRE OKERET, BE MY, EERECT, R OB GTERRT - B N,
TRKHRBE « TR, SRR - Rt )
Expression and characterization of chitinase produced by Baculovirus(AcMNPV)-infected Sf-9 insect
cell expression system.
Mamiko Mizuhara, Takeshi Gotoh*, Saori Takahashi**, Tamo Fukamizo

Department of Advanced Bioscience, Kinki University, 3327-204 Nakamachi, Nara 631-8505, Japan

E-mail:fukamizo@nara.kindai.ac.jp

Baculovirus(AcMNPV)-infected Sf-9 cells produced chitinase in the late stage of cultivation. The
chitinase was purified nearly homogeneity by single step pepstatin-aminohexyl-Sepharose column
chromatography. The purified chitinase showed single protein band on SDS-PAGE with the weight of
65,000. The N-terminal sequence of the enzyme was identical to chitinase from AcMNPV gene. The
enzyme was found to hydrolyze the second glycosidic linkage of (GIcNAc)s producing (GlcNAc), and
(GIcNAc)s.  The transglycosylation products were also detected in the reaction mixture of the
oligosaccharide substrates. The mode of action of the AcCMNPV chitinase was similar to that of bacterial
and fungal family GH-18 chitinases.

INETIC, "Fav AT VA - BERMEEBRICEOD T E h 7L 7o L=vv Kk
BICEBLSND Z &, FREHEEMICHEWTAMNPY HEROXFFF—EBR3 L THBEIND Z
EZBWIEZL TS, AFFETIE, 22 TRLNTZ ACMNPV H2kXF 7 —8 (AcMNPV-Chi) @
IR E TR D Z L 2 A& Liz. AcMNPV-Chi (2 X 2 ~F 94 U THENIK 3R ORI
{t.% HPLC TH~72H55H. (GleNAc)s DIER TR/ D —FH D 7 U 23 RS AMESAITINKSY
fif L. (GleNAc), & (GleNAc)y A& T 5 Z &b o 7=, £ IGERY D MALDI-TOF-MASS
I EATHTe L 24, ARREOHIEBRIVERY ZRI LI, ZROORRIT, TNETICH
RN TWAPAEYH K Family GH-18 5 F - —¥ ONIKS iR & FEFICEBI L TBY, 73/
FEBLAHI DRI & OF J& DR WEER G BTz,

6) BRFE:H13E A ANMEREAA— U TS
HFR A EGPT:2010 27 H 24 B, BB GO
TR REA 1 5 0D FMBLWE 173 R L 5 2 AT AT 5 =3 i of. 35 B RE > A AT
FeFRAE  OREL BRI | EEMHce, Bkl
(KA A BT 2 — FF R RS KSE)



BEDOBNLERE LW B PEREMEIR DD MDA, 7o — MRAEIESC B RER LR Y
IZEoTHIH T2 DR —KHI Th D, LONLRDD, FEINER IR IT 5560300 ANEIEDOBRFE A K
DHITND, T TH & 1L, BAFHIREIC IS T DR E OWELF 2 | MR 2 b A FRRE L LT, RINE
JEMNBERE, FEAIIRODNEIDRRETL TD, R 12, B EG 2R BRI E L Th- 2, 2O
([ZOWNTHERF M A R S QWD IF O BTEE TR (2 351 2 SR AT ML i 28k % . AR 45 Seik i L B %
1 ) E L (NIRS) THIEL , ST L7z, ZORER, BNLEI LB THEBAE R TWHEEE 5T
WEE T, LR O ZEA L BBV DFRD B, #BRE OB I HIlTZ NIRS TP HITE 5 Al REMEDS /R
S,

) BRFE AL 22 FEERIBRFRFEISETES RS
A LT 2010 45 8 H 26 B, J\F K (FARE\ A1)
A r—X 2 Fl e U= R SO 4 AR ERP &1
FRF O ILE . RMBKR, H L W HLER, S e, BB BRIk, FKILSE Rk

(RKH R bk B IR A B AT JE o & — | ek B BANE R F)
1. Fx01E FREEEN (ERP) 245 L Lo MiHlEDOBR R A B L L | F el B2 E O G HH
BAaARRU T, A CEBLFHISE 72L& D ERP, FFIZ P300 %53 12DV TRGETL TE7z, P300 f%43 (2
BEOE— I RERNT-ZE05, FHEHEREE LT P300 OEBOFIHAIRR LI, F-, [ Thir& ) L3
iL7-&&12 P300 [ ITHRD RELRoTz, AFaTIE, OB FHOFIEL Tr—X2 0 L, 20
ERERUC, i A (0FX) OREEZE 3 BREOFHMGE CRMiis 72L& dD ERP %, ZtEE B Iz DTl
ELIZOTHET 5,
2. EBE XA LB O TG BREIZETHAFERED 1 L, IITHERBD 1 1
WRIHFEIRL O 3 KDFE S M@ IEE, EBRICH -, $BRE 1T, g R RESh b3, e
TharE GHmME 3) 1. MKICEFE(2) ), MFBIZAFE (1) J0 3 B REETRHmL . & 3HmaE 1S s 75
RE T IR R LT,
3. FEFLHRET P300 OIRMEIXZMED T B RRENIRKEVMEH A A DIV, HERERY 300 ms OB —71
ERIERICE#E T2 P3a 2B HNHM, il L TRIBIZEWV R AL ERH T, £Z T, &
PeBRE \ZHOW T MBI TE O 250~500 ms DAL (P300 M%) ZhitH L7, #BRE LT
RRHEAEL IR0 T, BT SR KIECIESMLEIT o7, BHEORE R TIL, FMIC L L&DV IE
Mol ZORIZOWTORFHIASHRORETHL, FLELOLOLAEBWTHIHADENIZL ST
P300 [EfEIZEERY, ETHAFEEFAML 72 & X TR REWBIRE 232 TV ETOEERAE R EFERD
FER o7,

8) ¥ FE % :The 23rd Annual and International Meeting of the Japanese Association for Animal
Cell Technology (JAACT2010)

FEFK A ESFT:2010 42 9 H 2 B bifEiE R (FLIR )

{84 : Lupeol reduces lipid synthesis in adipocyte and hepatocyte

%644 : Keishi Hata' , Junichiro Takahashi*



'Akita Research Institute for Food & Brewing (ARIF), Akita, 010-1623, Japan,
*Skylight Biotech. Inc., Akita, 010-0911, Japan

Lupeol, a lupane triterpenes is widely distributed in plant kingdom. In our previous study, lupeol was
found to suppress the accumulation of visceral adipose tissue by normalizing the serum lipoprotein profiles
in high fat-diet fed mice. In the present study, we studied the effects of lupeol on lipid synthesis in
adipocyte and hepatocyte.
Lupeol inhibited the TG accumulation in mature adipocytes. 3T3-L1 cell differentiation is regulated by
some transcription factors such as C/EBP-a, and adipogenic enzymes were up-regulated as downstream
effectors of these transcription factors in cell differentiation. Lupeol significantly attenuated adipogenic
transcription factors and enzymes such as C/EBP-a and FAS, at mRNA level in mature 3T3-L1 cells.
Lupeol inhibited both TG and cholesterol secretion from HepG2 cells without affecting cell viability. We
examined whether lupeol affects the expression of various genes required for TG and cholesterol synthesis
in HepG2 cells. As the results, lupeol markedly reduced the lipogenic and cholesterologenic transcription
factors and enzymes in HepG2. Furthermore, lupeol attenuated the gene expression of apoB-100; however,

the suppression of apoA-1 in HepG2 cells by lupeol was weak.
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[51E] #2K 100 g D 3 BEHEARIC L 5 BREEE 21T o 7. AR IE, R (Nol), 7 4 F v
i (No.2), 74 Z—EHM (No3) O3RX4pE L, HEXGTEICEEES H, 10 H, 15 H,
20 A, 30 HORmr & mtr Lic, 74 2 —BlZ7 4 2 —8 17~ /] ZHFEMEE LT SDS-PAGE
BRIKE CTH N FERTECERLZLOEEH L, 7 4 FUBRIIROECHEED 7 ¢ F Uk
I2Na i &2 L7z,

[ R ONEER] 7 ¢ FUBRIMEIATET v 7 U SRR SN Z o 87 B RN 2 B
ZENHERENTZ, ZOBEIXT 4 FUBBINCEY o0-7 2 7B OEBEAENRHE S, T
F U L OARENE U220 L W SN D, S IS OFRBENAE LT I BELEN%<
FORBMEM THDHI-TH ) —Ib -7 INTIa—)L ansgEpatEainLl-, 7« 2 —Buhnt
MNIT TS RIEIRREIFIERICTH Y, M7 L a— L ARELHREFER U THDL Z bR
ITEEBIIIEER 2N O EBEbD, —H, -7 % /=), i-7 INATha—), anygi
K EFRETHY P ORBIEOT I JBIRENZ N LD X X7 EORITEE S L
H o LT ST,

[ZEZ 3R] 1) 1o RO 2, RS E 5 27 R IS (RK IR OR), B (K R £ 0t), B AR 44
TP RETHH 2 54E,61,87 (2009)

21) BRFER  FYERREDFEMFE L T 7 LR

HEH EHET 20104 11 A 18 B, JREKSF (HILET)

A © A B L 2N mRNA ZEVATIC KX 5805 (Aspergillus oryzae) O
FEBEMI S et AR TR 5%

FRE NEREE, SEDMR . B
Rk, 2HRAERPEE - AWEEEAIRK)

[ B19) BEOTEMR DNA kT > 2RV > Crawler 1%, 532 5 @I O Cu® omiE e

EDA VAR L o TEBIEMEZ R T 5, D& X, Crawler-mRNA (IR T T4 0 7R

poly(A)YHINZ 2\ T RFE Ry TREMNBD LA V% 7 NeeR mRNA EBHEINT 5 2 &3



B 5. Crawler DREREAL, (BEBBIEMEAL) ([CORND 2 EZHLMMICLTERY, £ 2T, A5
TS ) DO LERE OfRA Z BRI b T > ARV > Crawler % A b L 2545 F CTiEMALd 5
SHMEEE T DET NV E L, 2mRNA DAT T A 2 7R Z BRI 5 Z 212X 0, Hiizi
BeRe b3 28 R R F DR 21T o T2,

[J735] Cu® % b L 2B 35 KOS IRIX O 43 AT 1 V) total RNA Z3HH L, 42 cDNA > —4 o~
T EIIZDOGAN OT ) T —a T —2 B IA T2 A ML RISE cDNA 77 U — A M5 L
oo 77— a3 UNRIRSIVTWRWEIRE H0IZ, Crawler-mRNA - & [AIERIZ A B L AIREIZ X
0. BRNAT T A ZRENRD 515 DNA L2 flH U, Blast R5RIZ X 2 fHT 217 - 72
[#5 5] Chromosomel @ SC009 X Y A. niger ® DNA + 7 > ARV Tanl \ZHHREIMED & OB
Lha RZ ARV D gag FRECHI72 EN R ST, Tanl $REEFNIX 558 7 X VBN LR D
transposase & =— K L, 42bp D5E472 TIR & 2bp (TA) @ TSD ELFNIZHH 7= H D DNA k7
VAR T, A ooryzae 7 ) ANERR LIZE A, T A —O%EM 4 a v —0% R
B LUK 90 =2 =D degenerate B3 A L, £ a b —TdH D Z LD Crawler [FIERIZEEETEM (L
DOFREVE b R ST,

DAL RS EEE. p284 (2009)

22) BRFE  F 83 E HAREFS - B33 R HASFAEMFRERARE
HEHEHFT 200012 H7H, A= T A4 72 8 (#H)
FEA 0 L= EEY R = WS - HERERH B AT
HERE  EEDRE, E —2. B SR, LR e
(FKH R AR 2 — SRR « TFRER, *FKHE KT - E5E)

[B89] L =%, BB RS TAEAR S k2 2205 C i I i S B 217> T b,
b ML =038 20 RIS Z ORI X AROIERICE ) L, X#RiE s ST A Ch 0 . i
ZEICHL = CBRAIDOBRSE bIThN TV D, — 7, MER 28 U2 RE R R i OB % &
AT TS, TNOIE, TUXET oV VERBELZIENE LD T, LU 21EH
& LI BRI ITTEILFR E1T DN TR, ot Fox 1344 X2 V= EEMEZ L L,
TOWELZ Y VY AR=0 1 ERE LTz, AR T, SR A= HICL 5 L=V AFERIZOW
THET L, Lar EICHAERY R=0 OREEEZH S E LD THRET 5,

[5iE] BEREHOMBZ R FL =13, N¥aa v LA - BRfliecs HOCRBLL,
R LUZESRE R W, =0T, Hr72 B3 L 72 6t o6 1 Ot A E (Nma-Ile-His-
Pro-Phe-His-Leu*Val-Ile-Thr-His-Lys(Dnp)-D-Arg-D-Agr-NH,) % W CHIE L 7=,

R EELR] YR =R OIS T 29 RY ) — VA EFREZ O T L= U [EEME 2
L7z, ZORER, VYV HR=V N BIOFRYFFHEIR=ER Y P R=21 LEBREO
FHhERL, £, T2V R=2 ZUF ALY FURLMGGA IZH L= HEEENZRD S
oo LAL72NR D, TNHUADYR= VYRS 7 — VT L = U THEEMEIER S b
Mmotz, BEAZFTHIV A=, SMICZ V7 BREE L TWAS 7 V7 a= RbR=0
ThHZ EnRsii,



23) BRFEE  F B EIRALLES - B3B3 E A FEMFESERRE

FRHA LG 2010 12 TR, MER—FT7AZ2 8 (#FH)

FEA - MM D -7 ART X T R F X —1 (Paenidase) AR D
T BTAT T Y —b O

A AR B ONEEBEAKEENEY) . Sidmik KB RBE RLFER)

Paenidase IXFEZMED > BRI O CTHEES VT2 DB 28T X U RICK R = RRXTF 24—
YT 5 (S. Takahashi er al., J. Biochem. 139,197, 2006), 4 [EFk % i%, PCR &I Xk 0 BfS L7
paenidase IE{n T D FERSNZ FAER T 57202, 7/ L7477V —X VB TFZHEEL, D
BiZ & Ji~~7z, Paenibacillus sp. B38 tk LV HEEL 7 ADNA ZHW T ay N T4 77
—Z{ER L, 2 =—PCRIEIZL VY BRI Z G/ n— 2 A7 U —= 7 Le, ZOREE,
3,804bp DA Y — hEFFOT T A I K (pUCIIZ/KIY) ZHEEL 7=, o= T A RO
BB 2 38 L, PCRIEICE VDT HAA & g L7z & 2 A, BHERSEI Tl R OE W T2
o To, SO IEFIRRAEEL CHRASI 2N A » TNz, £ 2T BE SO IERERER 2 &1
Ju— B A )= LT 2, 4071bp DA v H— R E ST T AR (pUCLISIEE) %
HEEL 72, o7 7 2 I ROMEERSZ 7587 L, pUCIIS/KI9 OHIERIS & F N IRNZ & &

8 L7, A [RIENT U 7= fE3512 1 paenidase G 1% & O TS ER 7% 4 FEEG(ET 5 EHEE S
A7-, Paenidase LIANDEIRTIL, EIEH Clostridium cellulolyticum H1>% Cellulosome anchoring
protein (30%). Brevibacillus brevis H3% ATPase t % > /X7 & (73%). [AlH 2 4-aminobutyrate
aminotransferase £ & /X7 & (48%) & fHIRIEN B - 7~

24) BERFER  F B3 EHAENMER - H B EIADFEVERERRE
FERHEGFT 1 2010F 12 A7 H, MER—FTA 72 F (#FT)
[##H4, : Protein isoasparatyl methyltransferase gene knock down induced human alveolar epithelial to
mesenchymal cell transition through endoplasmic reticulum stress
FFRE MER ENY, FH ERS, ER B AL K &E Rk el R
VEARER - BEEEFRIFIERL - SREE, AU NRARFIRT,
CEBREMOKENE Y, CKERAERMFE Y, CHTERKT - NR
Background: A mechanism of epithelial-mesenchymal cell transition (EMT) is potently involved in lung
fibrosis. However, pathological findings from lung fibrosis in animal model were not completely
compatible with pathological findings from IPF patients. Proteins in the cells were modified with
isomerization of L-asparatic acid under aging, UV stress, oxidative stress, chemical compounds. These
proteins undergo strutual change resulting in accumulatin of nonfunctional proteins in endoplasmic
reticulum(ER). Some of these proteins, however, are recoverd by protein isoasparatyl methyltransferase
(PCMT1) to maintain protein structure and functions.Methods: For elucidation of the function of PCMT]1
enzyme, A549 cells were transfected to inhibit PCMT1 gene expression utilizing PCMT1 shRNA vector.
EMT was evaluated by morphological and biochemical analysis with investigating expression of Vimentin,

E-cadherin, GRP78, GRP94, and HSC70. Differential proteomic analysis was performed by 2 dimentional



eletcrophoresis follwed by analysis and identification with TOF-MS or MS/MS analysis.Results: A549
cells with PCMT]1 knockdown indicates EMT evaluated by upregulation of vimentin and down regulation
of E-cadherin,. Cells that had undergone EMT showed enhanced expression of ER stress marker protein
GRP78. Furthermore, proteomic analysis identified downregulated proteins including GRP94 and HSC70
and ALDHI1AT1 that is important enzyme for synthesizing retinoic acid.Conclusion: Our study showed that
knockdown of PCMT1 expression induced A549 alveolar epithelial cells to undergo EMT through ER

stress. Our data represent the novel mechanism of EMT in lung epithelial cells.

25) FRFER  BAZXNLX—FR HEREAS AR FER

HEB LT 2011 451 A 13 B, KIS (HTH)

EREA BV — AR A ANG O 2 B MERBHEC X DA A=y ) — VEE

FFRE ERE B, HHFM @ARRERESIIEE 2 —)

[BEM] EAra—RAR AR, AN A N TS A X ) —)VEFEELIT O 72D, M7
ATALERAN DB & X2 b =R e ~AF Y — 2N OEIET & ) — VAEFEFTOBFE AR D b
TWo, A, 7 =T B AA F~ AWERFE IR 2 O Tl 2 BRFETREE S AT LT X D
NAFTH )= VEFEICOWD TR EIT > T2 O TGS 5,

[FEBLOHR] M A~ RE, VT oV R, AL v F T IFA, RETTIFARVTY ) *
XY X a2, BTLE - B, BAS DoFEERWE, = ) — VAR, ~F Y —R
MWDK ) —)VAEFESR Saccharomyces cerevisiae, X2 b —ANH DT R ) — )VAERELE BRI L
Y 5rBfE L7z Pichia stipits SS1-2 Z IV 2 2 BRBEFEBEEIC K V1T 272 2), T ORER, BF A F~ X
WEALIR 2 2 BEBEFEBEILE CANA A X ) — VAEFERITIOR S Z LIZ XY Postipits SS1-2 % B TH
WG AE XD b & ) — VRN E L L, LD/ A <~ A 90%LL &7 o7,

26) 3F % : The 8th International Aspergillus Meeting  (Asperfest8)
The 26th Fungal Genetics Conference (FGC26)
HFH LY 2011 4-3 A 14 H, 16 H. Asilomar Conference Center
(Asilomar, Pacific Grove, CA, USA)
[#H4 . Exploratory survey for potential transposable elements in
Aspergillus oryzae by a stress-fluctuation cDNA browser.
%£7¢# . Hironobu Ogasawara', Saori Takahashi', and Katsuya Gomi®
! Akita Res. Inst. Food and Brewing,
? Graduate School of Agricultural Science, Tohoku University
An active DNA transposon Crawler isolated from the genome of industrially important fungus
Aspergillus oryzae transposes under extreme stress conditions [1]. The mRNA analysis of Crawler in the
conidiospores revealed that cryptic splicing and premature polyadenylation of the mRNA occurred under
the normal culture condition. The increasing in mature mRNA molecules was caused by stress treatment

of CuSOy or heat shock, which could stimulate the transposition events allowing the full-length and active



transposase to be produced.

In this study, we carried out direct high-throughput paired-end RNA sequencing to construct a
stress-fluctuation cDNA browser with DOGAN-DB to survey exogenous or transposon-like genes such as
Crawler in A. oryzae. With comparison of expression pattern under extreme stress condition (CuSQy) to
the normal condition, several novel transcripts with open reading frames were identified in intergenic
regions, where none of genes have been annotated in DOGAN-DB. Full length of DNA sequences
encoding transposable elements were frequently identified. Among them, a novel transposable element
homologous to 7anl from A. niger was identified and tentatively designated 4doTanl that shows multiple
characteristics of class II transposon. The elements are present as multiple copies in the genome of the
RIB40 strain, suggesting that AoTan] is also expected to show a transposition activity.

)H. Ogasawara et al. Fungal Genet. Biol. , 46, 441-449 (2009)

27) BEFE  BAEEFER 2011 FERS
FEFEH LHET 2011 45 3 H 26 A, 5B - K5 OR#RTH)
B4, - mRNA ZEVENTIZ X 2 (Aspergillus oryzae) DA kb A JREBIG T DBEER
FeFRAE o/ NERIEE T ARG TR 2
ORI, 2HALKPERE - AW EAIR)

[BEW] BRED C'REIRREDA ML AEZIT 5 EHBEOEMEA DNA T 2RV v
Crawler IZ mRNA O cryptic splicing <> ORF W poly(A)fHIN23E/ L, 2K mRNA =AM MNT 5
Z & CHRRENE (BERefk) ZoRd., £ 2T, AWMETITHEEB S FIZE T 54 mRNA O splicing
TEN A FMRIT T 5 Z 12k, A ML RICE o THIZICHE(L T 28I FOBEREIT- 1,

[5:] Cu* WLER 21T - 7245 N7 04 cDNA FR8IiRE %17V, DOGAN @ DB bz 722 k
L AIE cDNA 7 7 U —Z 5 LT, Crawler-mRNA & [AIERIZ A b L A REIZ LD 58V splicing
PSR Hiv D DNA Bl Zfifitt U, Blast #3812 K D fiftr 217 - 72,

[K55) K7 /T — a U8R E Y A niger ® DNA b7 2 AR 2 Tanl (ZARRIVED EOELSIRC
Lha T ARV D gag FRECHIR ER RN STz, Tanl FRBELHIIT 558 7 X VBB 5
transposase & = — R L, 42bp MD52472 TIR & 2bp (TA) @ TSD ELHNZFHENT-HELD DNA k7
VAR U ThoT, SERMR degenerate MU ) ANICEL A B —ToA L, BBBIEMELO ATHE
b RSN,

28) FRER 201l FEAARRE(FERR
JEFK A LGET 2011 4E 3 26 B, LR Ukl
84 VT — B @3Bl Pichia pastoris # W 72CB PIC L DB/ B —AND DEENA A =H
J — VA
A HEE B A B BT, mEES uE T EHRER T B ER T (B
EF 5520 NI NI 2oty
ZHIVETIZ, Fex I, Pichia pastoris Z FNTZ1BARF-F8 815 T Phanerochaete chrysosporium 13k



Dx R NVTF—E(CelSA) LT B-7 /v ¥ —F(BGL3Acat, BGL1Bcat)DHHLIZELE) LT
%, ZXUE TIZ BGL3Acat FHEERET 10% 1 B — 205 47 BE[E € 42g/L DX ) — )VAPEIC
LT\ %, 4AEl, Cel6A,CelSA,BGL3Acat X T BGL1Bcat FEIFERHC LD B-Z VT v D C
BPIZLDTH ) —)VEFEIZOW TN EIT o 72O THET 5, BGL3Acat FEEEERE L, BEREDSE
iR @ < 72D 2 LAY, BGL1Bcat RIS R CIIMRF OFEHIIRR A K A D Z ENTE T, £
Z C. BGLIBcat #Eif#ER % A= CBP 12X D 10% A —Anb0x=X ) — VAT
LA, 20 T 90% D= F ) — VIR E ST, I BT, 5%B-27 V7 275 BGL1Bcat ZE B RE
& CelSA BIF#FRFZ FHIWT CBP IZ L =% / — VAFEEIT, 24 FE[H T 80% D =% /) — VI
ZEERL LT,

29) FRFEK 2011 FE A KEZLFRS

FEFEH LGET 0 2011 453 A 27 B, A& R5 (L#Rh)

HEA © A4 T — RRUSAERPNC £ 25 7 /v 20— V3 FERH B A O WGk

FRE EE FEME o Sh Kk BT B F 0 AL ik 2 (Bl
WAERF, XA A& ) —VHFFEHA)

NAF~AZFEMELE LTcm & ) — )V OAR TR, ATel, b bds L OREED —BRE 25
S5, ATMLE TREROPITITRS BB Z T 5600 H Y, BRLBE TRIZIB W T W E ) E
REND, ERINDIWEL LTAAT— REUSESRY (AF7 74V ) bbb, ZhETICH~
L. AT /A ¥ 2R Pichia stipitis\C X A F v — AN D7 v a— VAEKEREST L EAREL
7o Al 7V 3 — LR ORI ok 5 (B & MEFERDITIRIT (X 2 R a — LiRAT)
L. AT A VAR DT N a— VEBLERBOMRA LRI, AT /AT EEOEHT
I % 24 AT o 72 P, stipitis SS39- 1R DR HAH 27T L, A X Ao — AEiricft 5 L7,
IR & U ClRAIBROMRNT & G ks CREE S B - HIRIZBI L C b AT o 72, A ¥ R o — AEITORER,
AT IA DU EEUREHTIEANY b= U VIR OBAH AR L0 2 EREL Tz,
ZORERNG, AT /A VNI DREREO ERBERIIAN b= VBRI ORI TH D Z
LI I T,

30) FEFEEK 2011 FEREABREFRS

HFEH EHET 2011 453 A 27 B, sl RS O#RH)

A« ™A A~ AR I B T L 20— VR A A O fi B

A W ML TR S ek 47 bR E B (BmRasr, IXT
FL X —Hf)

Bx 34 XBOZFERETHLEY T o2& FEMELE LTI L 7oA 4~ 2P bR )=
BN A A H ) — NV EART DEMOBREET> T D, ZHETIZ, Hxld A 4~ 2L
WRIZ I\ T Pichia stipitis\C L5 ¥ 0 —ANL DT )V a— LRERBNHESND Z L 2WME LT
BV, Al TV — LR ORERERIINC B3k 5 AR & RERAICHENT (& R 1 — LT
L. A A~ 2R TOT N3 — VFREAZ T 5 LE R 1 Off i 2 32 72,



IS A 2P T OFREERR MG D 24 BRI P stipitis SS39-1 HROHIFE > & A5 2 FHHL L |
A H R v — MMENTCHE Uz, ®HB & U CRIBEDFRNT 2 A B EF TR S B 72z B LT beT
Slz, AZRB—MEHTORER, NA A~ AP TIEAY b — 2 U CRERREE O & 73 % I
LIV BEZERMLTEY, ¥ /) —VOFIBME TH L ELVE VB 3 FEERM L T\,
ZOFERMNS | AL A~ AFECIRIZ BT D EZERIIAN S b — 2 U UEEREOREEL L L e R
UBEORHEPLES N TN D720 TH D LR ST,

31) BRFE 2011 FEREREZEFEERS
FEFE EHHT 2011 43 H 27 B, sl K% G#H)
A KHK L = U BHEWE O FE & i RERE BIfRAT
RRE - B FWEREEAES B OEAE, NEACE, RAIEET
EARARHE . EIEERE 2. REE AR
(HE RS E RS & — - BEIITAFTERT, 2K RSLRY: - AWEIRE R, 3
KB EMAKER 7 v 2 — - RERBY, HKERFRFPE - LyEERFERD
L=sid, ERICHEREOEWT AT v Ia T T —E T, L=y s TUXFT UV R
(RASIZ L % i JEHIESERE (2 51T 2 il & L CEO&RE| 2> TV 5, RAS HIENIZBEE LT,
INETERYHEERT VXA T v U EMBER O ESTF RREREAM L L RHE T
Do LINLRRG, Bkl = U BEMEICE L CIIEREAFOEINE 2 EORMER S 1 |
Fa EWFENHEA TV o Tz, a3 RTIC L = UEFEEZ R L, ZoEr Y v IR
=T ERIELEE E DI R = Ol RIS DWW TG LT[, 2], ABFZECIE, KELS
DEMEV V=V HEWEZ R LIRER, KD TL=1EYEZ R L2, S0/l
EWEIT, EEEOREAFEB CH LA LA ViEE ) ) —ABOREM TH T, I T, Ih
OARBIFIENIER N HEIM T L = U HEEME 2 R oG E . TTIRO EMiERIE 2 W TRET L,
ZORER, HIRA VA VIR ) — VBB THHRN L = U EEE A RO Z LA RSN, FT,
U =N VA LSO G EAR BB E T L= E R R L 2 A, Hniz
B TOAREFAEEIC L = HEEENRO bz, L Lans, fafiEliger) 70kl
RIC L= U IR bR oT-, ULEORE RS, WHEREIFIS R L = o =M
EEOZEDNHLNERST,

1. S. Takahashi et al. Biosci. Biotechnol. Biochem., 72, 3232-3236 (2008)
2. S. Takahashi et al. Biomed. Res., 31, 155-159 (2010)



6. SMFERmWIIBE 16 1)

1) #3XfE4 : Inhibition of human renin activity by saponins.

F# 4 . Saori Takahashi, Kazuyuki Hori, Mika Hokari, Takeshi Gotoh, and Toshihiro
Sugiyama

MEGE4 - Biomedical Research, 31(2), 155-159, 2010

#4TH : 20104F 4 H 1 H

2) #w3LE4% : Active human renin production using baculovirus expression
vector system: An effective method for preventing excessive
proteolytic degradation of recombinant proteins.

EH 4« Takeshi Gotoh, Ken-Ichi Kikuchi, and Saori Takahashi

MERs4 o Journal of Chemical Engineering of Japan, 43(7), 603-607, 2010

FATH : 20104 7 A 20 H

3) ¥ E4 : Yamabushitake mushroom (Hericium erinaceus) improved
lipid metabolism in mice fed a high-fat diet
%3 4 : Kazuyuki Hiwatashi, Yasuyuki Kosaka, Nao Suzuki, Keishi Hata, Toshiyuki
Mukaiyama, Kenji Sakamoto, Hitoshi Shirakawa, and Michio Komai
MEGE4 © Bioscience, Biotechnology, and Biochemistry, 74(7), 1447-1451, 2010
F47H: 201047 A 23 H

4) #W3CE4 : The occurrence of renin inhibitor in rice: Isolation, identification,
and structure-function relationship.
FH 4 . Saori Takahashi, Tetsuo Tokiwano, Keishi Hata, Ikuko Kodama, Mika Hokari,
Nao Suzuki, Yuko Yoshizawa, and Takeshi Gotoh
MEGES © Bioscience, Biotechnology, and Biochemistry, 74(8), 1713-1715, (2010)
F4TH : 20104 8 A 23 H

5) #W3CRE4 : Effects of lupeol on melamoma in vitro and in vivo
—Fundamental and clinical trials-
%354 :Keishi Hata, Kikumi Ogihara, Saori Takahashi, Takeshi Tsuka, Saburo Minami,
Yoshiharu Okamoto
MEGEA - Animal Cell Technology: Basic & Applied Aspects, 16, 339-344, 2010
FEATH: 20104 8 /1 30 H



6) FLEA: LAHFTERHIPINIERE RO B Iz L 53

EH4: PR BED, E# SEE?Y, HE O, BB BRI, K R Y
D IRt FmBEALS 2 K IRR A & SFZET

MERSA . AAREAEF L4356, 57(9). 380-388, 2010

F4TH : 201049 A 15 H

7) #3CRE4 : Purification and characterization of aspartic proteinase derived
from S19 insect cells.
ZH5 4 . Takeshi Gotoh, Hiroki Ono, Ken-Ichi Kikuchi, Satoru Nirasawa, and
Saori Takahashi
MEGE4 © Bioscience, Biotechnology, and Biochemistry, 74(10), 1713-1715, (2010)
#47TH : 20104 10 A 23 H

8) #m3LRH4 : Citral, a component of lemongrass oil, activates PPARa and
v and suppresses COX-2 expression.
FH4 . Michiko Katsukawa, Reiko Nakata, Yoshie Takizawa, Kazuyuki Hori,
Saori Takahashi, and Hiroyasu Inoue
MEGE4 © Biochimica et Biophysica Acta, 1801, 1214-1220, (2010)
FATH : 20104 11 A 1 H

9) Fm3LRE4 : Selective tumor imaging by a novel tumor specific aralin-
infrared-to-visible phosphor conjugate
EHAL .Y Kawasaki, Y Gotoh, K Tokuzen, M Kamimura, T Komeno, M Tomatsu, R
Todoroki, Y Nagasaki, K Soga, and F Tashiro
MEFEA  Journal of Physics: Conference Series, 191, 012001 (2009)
%47 H : Online publication, 2009 4 11 A 5 H

10) #3CRE4 :Reduction of Blood Pressure by Soybean Saponins, Renin
Inhibitors from Soybean, in Spontaneously Hypertensive Rats
% &4 :Kazuyuki Hiwatashi, Hitoshi Shirakawa, Kazuyuki Hori, Yumiko Yoshiki, Nao
Suzuki, Mika Hokari, Michio Komai and Saori Takahashi
MEGEA : Bioscience, Biotechnology, and Biochemistry, 74(11), 2310-2312, 2010
FEATH: 2010411 A 23 H



11) 334 : KORPQB)F v RI B
FEL  REEERA

MEREA « 2 F AR 51(12). 720-723. 2010
FITH 12010412 A 1 H

12) #3CE4 : Renin inhibitory activity in rice and cereals.

EH5 4 - Saori Takahashi, Tetsuo Tokiwano, Nao Suzuki, Ikuko Kodama, Yuko Yoshizawa,
and Takeshi Gotoh

MeGE4 - Journal of Biological Macromolecules, 10(3), 83-91, 2010

F4TH : 20104F 12 A 24 H

13) sCEA  BMOFHFHMEREOESEEEN B2 EBR IR T
EFA . Bk D, AKREARD, gD, mmLE Y, SiEkY, BRgn,
EIES)
DK RS KSR TR ZERL, PR RS KR 2R 2o R
VEK IR AR ST FE s 2 —, YRR RS RS WG TREEE
M4 BRFRam et C (BT g - > X7 A85M97), 131(1), 96-101 (2011)
FITH : 201181 A 1H

14) FXREA: AFEROREEEREZIAE 320 EHIH
— L=V R EIC LA BT LW T S e—F —

EEL: WE—Z. miEDk

MEREL (L FEEY), 49(2), 83-85 (2011)

4TH: 201142 H 1 H

15) G4  KBRFLIR B O BIE T R AT 7y NI BT DIRE R EUGEEA.
TG KK BE, Wi WA, S R, AR MRS, TR —E, B EE
MEREA - AP MR, 65 (1), 33-38, 2011

ZBITH: 20114 2 H 20 H

16) #3C4 : Renin inhibitor in soybean.

%354 . Saori Takahashi, Takeshi Gotoh, and Kazuyuki Hori

MEGE4 © Soybean —Biochemistry, Chemistry, and Physiology- pp389-400  InTech
F4TH : 20114 3 H 23 H



1) #®3C&4% : Inhibition of human renin activity by saponins.

4 . Saori Takahashi, Kazuyuki Hori, Mika Hokari, Takeshi Gotoh, and Toshihiro Sugiyama

MERES © Biomedical Research, 31(2), 155-159, 2010

FATH @ 20104 4 A 1 H

%K) : Renin is the most important enzyme in the renin-angiotensin system. Our previous study led to the
identification of soyasaponin I, the first renin inhibitor isolated from soybean. In the present study, the
effects of saponins and sapogenols on human renin activities were investigated. Soyasaponins I and II,
glycyrrhizin, monoglucuronyl glycyrrhetic acid (MGGA), chikusetsusaponin 1V, and Kochia scoparia fruit
saponins (momordins) were found to inhibit renin activity. On the other hand, sapogenols (soyasapogenol B
and glycyrrhetic acid), saikosaponins b2 and ¢, and ginsenoside Rb1 had no effects on renin activity. These
results clearly indicate that the 3-O-B-D-glucopyranosiduronic moiety in saponins (glucuronide saponin) is

essential for renin inhibition.

2) #3CE% :  Active human renin production using baculovirus expression vector system:

An effective method for preventing excessive proteolytic degradation of

recombinant proteins.
#H 4+ Takeshi Gotoh, Ken-Ichi Kikuchi, and Saori Takahashi
MESE4 © Journal of Chemical Engineering of Japan, 43(7), 603-607, 2010
FATH : 20104F 7 A 20 H
%49 © Recombinant human (rh)-prorenin using the baculovirus expression vector system (BEVS) is
processed in situ to produce active rh-renin. However, rh-renin is significantly degraded during very late
stage of the infection. This study aims at preventing excess degradation of recombinant proteins in the
BEVS. Culture media of baculovirus-infected Sf-9 insect cells are supplement with either protease
inhibitors or bovine serum albumin (BSA) at various time points post infection. Although the degradation
of active rh-renin is suppressed by cysteine protease inhibitors, proteolytic activation of rh-prorenin into
active rh-renin is also inhibited concurrently, and the yield of active rh-renin is decreased. On the contrary,
BSA supplementation during late stage of the infection is useful for preventing the degradation of active
rh-renin without affecting the proteolytic activation. This indicates that addition of proteins to culture
media at specific time points post infection is a simple and effective method for suppressing the

degradation of recombinant proteins expressed by the BEVS.



3) #W3CRE% : Yamabushitake mushroom (Hericium erinaceus) improved lipid metabolism
in mice fed a high-fat diet

#4854 Kazuyuki Hiwatashi, Yasuyuki Kosaka, Nao Suzuki, Keishi Hata, Toshiyuki Mukaiyama, Kenji

Sakamoto, Hitoshi Shirakawa, and Michio Komai
MERE4 © Bioscience, Biotechnology, and Biochemistry, 74(7), 1447-1451, 2010
FATH: 201047 A 23 H
%K. The effects of dietary Yamabushitake mushroom (Hericium erinaceus) on lipid metabolism were
examined. C57BL/6J mice were fed a high-fat diet containing hot-water extract (HW-E) and an ethanol
extract (EtOH-E) of Yamabushitake mushroom. Administration of HW-E or EtOH-E with a high-fat diet for
28 d resulted in a significant decrease in body weight gain, fat weight, and serum and hepatic
triacylglycerol levels. Our in vitro experiments indicated that EtOH-E acts as an agonist of peroxisome
proliferator-activated receptor o (PPARa). Quantitative analyses of hepatic mRNA levels revealed that
EtOH-E administration resulted in up-regulation of mRNA for a number of PPARa-regulating genes in
spite of the fact that the gene expression of PPARa did not change. These results suggest that EtOH-E
improves lipid metabolism in mice fed a high-fat diet, and that these effects were mediated by modulation

of lipid metabolic gene expression, at least in part via activation of PPARa.

4) #@3C&E4 : The occurrence of renin inhibitor in rice: Isolation, identification, and structure-
function relationship.
#H 4+ Saori Takahashi, Tetsuo Tokiwano, Keishi Hata, Ikuko Kodama, Mika Hokari,
Nao Suzuki, Yuko Yoshizawa, and Takeshi Gotoh
MERE4 © Bioscience, Biotechnology, and Biochemistry, 74(8), 1713-1715, (2010)
#ATH : 20104 8 A 23 H
ZK) © We found renin inhibitory activity in rice. The physico-chemical data on the isolated inhibitor were
identical to those of oleic acid and linoleic acid. Oleic acid and linoleic acid competitively inhibited renin
activity, with Ki values of 15.8 and 19.8 uM respectively. Other unsaturated free fatty acids also inhibited

renin activity, but saturated fatty acids had no effects on it.



5) #3CE4 . Effects of lupeol on melamoma in vitro and in vivo
—Fundamental and clinical trials-

## 4 :Keishi Hata, Kikumi Ogihara, Saori Takahashi, Takeshi Tsuka, Saburo Minami, Yoshiharu

Okamoto
MEREA < Animal Cell Technology: Basic & Applied Aspects, 16, 339-344, 2010
FATH: 20104 8 H 30 H
%K. Lupeol induced the dendrite formations of mouse melanoma cells by disruption of stress fiber
assembly. Western blotting revealed that inactivation of cofilin, an actin polymerization factor, caused the
actin fiber disassembly in lupeol-treated melanoma cells. It has been reported that disruptions in actin fiber
assembly are involved in cancer cell motility and invasion. Therefore, we investigated the effect of lupeol
on melanoma cell motility in a cell migration assay. As the results, lupeol markedly inhibited the haptotaxis
of B16 2F2 cells to fibronectin in a dose-dependent manner. Furthermore, we examined the clinical effects
of lupeol on the dogs with spontaneous melanoma. The repeat treatments with lupeol took some actions on
6 cases of 7 dogs with malignant melanomas. Especially, lupeol seemed to be more effective against the

melanomas metastasizing to mandibular lymph nodes than those at primary sites.

6) FICREA . LABFAER BTN WEELDORE I X D5
HEEA A BED, R SEE?, Em D, e BRIY, Sk kY
D I rikatt BERBRRAT P Bk IRR A R ERT

MEEE4  BAREBMENT L5256, 57(9). 380-388, 2010
FATH : 201049 H 15 H
T S RIORBAERND, EABMHAZID B OELCIZ OV T B BRIl &R

HE BT HZ LGRS, KRBV E AWM R EFIH CEHZLIVRENT-. BHERHmICE
?“Z)%?jtfot%‘jj&/\"*ﬂ/@ﬁ‘éﬁ WZEDFHDIEE D EDY AT %5 2 HERR LML, &AM
HlD TS5 — 2D FIEEL THAICRIH ATEETHY, BRERHME A BB 352 L CHRE
nﬂﬁ@ﬁf%m&bé EDRHIFCED. SR OFEEL T, EARDRIREIZ RIZ T BN, BiE
P E DI ZEDDLIENRDIT D, Eo, EABKIRIZLMMEEOE LT D)
BACE DBUREFNT T HZEIZLY, BREMPEER AT A TR EREE A BB OAIHIZF 5352 L7
ERbITons.



7) #@3C &4 : Purification and characterization of aspartic proteinase derived from Sf9 insect cells.
E# 4 . Takeshi Gotoh, Hiroki Ono, Ken-Ichi Kikuchi, Satoru Nirasawa, and Saori Takahashi

MERE4 ¢ Bioscience, Biotechnology, and Biochemistry, 74(10), 1713-1715, (2010)

FATH © 20104 10 A 23 H

%K) An aspartic protease that is significantly produced by baculovirus-infected Spodoptera frugiperda
S19 insect cells was purified to homogeneity from a growth medium. To monitor aspartic protease activity,
an internally quenched fluorogenic (IQF) substrate specific to cathepsin D was used. The purified aspartic
protease showed a single protein band on SDS-PAGE with an apparent molecular mass of 40 kDa. The
N-terminal amino acid sequence of the enzyme had a high homology to a Bombyx mori aspartic protease.
The enzyme showed great affinity for the IQF substrate at pH 3.0 with a Km value of 0.85 uM. The kcat
and kcat/Km values were 13 s and 15 s uM™ respectively. Pepstatin A proved to be a potent inhibitor

with inhibitor constant Ki, of 0.25 pM.

8) FmC/E4 : Citral, a component of lemongrass oil, activates PPARa and y and suppresses COX-2
expression.

4% . Michiko Katsukawa, Reiko Nakata, Yoshie Takizawa, Kazuyuki Hori, Saori Takahashi,

and Hiroyasu Inoue
MEREA @ Biochimica et Biophysica Acta, 1801, 1214-1220, (2010)
FATH : 20104F 11 A1 H
P4 : Previously, we identified carvacrol from the essential oil of thyme, as a suppressor of
cyclooxygenase-2 (COX-2), a rate-limiting enzyme for prostaglandin synthesis, expression and also
activator of nuclear receptor PPAR, a molecular target for lifestyle-related diseases. In this study, we
evaluated the essential oil of lemongrass by our established assays on COX-2 and PPARs. As a result,
COX-2 promoter activity was suppressed by lemongrass oil in cell based transfection assays, and that, from
lemongrass oil, we identified citral as a major component of the suppressor of COX-2 expression and an
activator of PPAR «wand vy . PPAR vy -dependent suppression of COX-2 promoter activity was observed in
response to citral treatment. In human macrophage-like U937 cells, citral suppressed
lipopolysaccharide-induced COX-2 mRNA and protein expression in a dose-dependent manner,
respectively. Moreover, citral induced the mRNA expression of PPAR « -responsive carnitine
palmitoyltransferase 1 gene and PPAR vy -responsive FABP4 gene in the U937 cells, suggesting that citral
activates PPAR a and v, and regulates COX-2 expression through its agonistic effect on PPARy in a
part. These results will be important in understanding the anti-inflammatory and anti-lifestyle-related

disease properties of the lemongrass.



9) FW3C@E4 : Selective tumor imaging by a novel tumor specific aralin-infrared-to-visible phosphor
conjugate
4 Y Kawasaki, Y Gotoh, K Tokuzen, M Kamimura, T Komeno, M Tomatsu, R Todoroki, Y Nagasaki,
K Soga, and F Tashiro

MERE4 © Journal of Physics: Conference Series, 191, 012001 (2009)

%47 H : Online publication, 2009 4% 11 A 5 H

ZH) : Aralin is a novel cytotoxic protein from Aralia elata and selectively induces apoptosis in transformed
cells as compared to normal cells. Aralin is a lectin specific for sugar chain such as galactose and possesses
RNA N-glycosidase activity. In this study, antitumor potency of aralin was analyzed using the poly
(ethyleneglycol) (PEG)/streptavidin co-immobilized infrared-to-visible upconversion phosphors, Y;0;
nanoparticles. Cy3- conjugated aralin could clearly detect the surface of SV40-transformed VA13 and
human cervical carcinoma HelLa cells, but to a lesser extent on the normal human fibroblast WI-38 cells.
Conjugation of aralin with PEGylated Y,03 nanophosphor was carried out via biotin- avidin binding. The
Y,0s-conjugated aralin also clearly visualize by a fluorescence microscope measurements equipped with
near-infrared excitation source scanning in HeLa cells. It is also important to note that no remarkable
damage to the cells was observed during these observations. Thus, these data imply that the

Y,0s-conjugated aralin would potentially be useful material for tumor detection in vivo.

10) #%3C&E4 :Reduction of Blood Pressure by Soybean Saponins, Renin Inhibitors from Soybean,
in Spontaneously Hypertensive Rats

## 4 :Kazuyuki Hiwatashi, Hitoshi Shirakawa, Kazuyuki Hori, Yumiko Yoshiki, Nao Suzuki, Mika
Hokari, Michio Komai and Saori Takahashi

MEREA : Bioscience, Biotechnology, and Biochemistry, 74(11), 2310-2312, 2010

FEATH: 20104 11 7 23 H

Y49 The effect of commercial purified soybean saponin on renin activity and blood pressure was

investigated. Soybean saponin significantly inhibited human renin in vitro with ICs5,=59.9 pg/ml. Orally

administered soybean saponin at 80 mg/kg of body weight per day to spontaneously hypertensive rats for 8

weeks significantly decreased the blood pressure.



11) FSCE4L - RORSQ)VF V78

EHL  KEEBA

MEEA © Bodn & 2545 51(12). 720-723, 2010

FATH 12010412 H 1 H

KRR L2 RO KR T 7 AT ¥ — B ERUBIZOWTHRE LT, # /X7 B D SS
FEAZ BT 5B AR CHRERT 5 2 LI X0, ERREBONT R (R0 X)) 28 E5
THZEBZmole, ZNTEHD SSKEG AT DB I KRIRE X T H O SS KGO
BIZL L D) BRI B OYE DB EFI SR I L, SHITKRERBOT 7 O L ME#E S,
BACHNCKERT 7 AF ¥ —DHB END LW D AT = X LBRHER STz,

12) 73R4 : Renin inhibitory activity in rice and cereals.
#2354 . Saori Takahashi, Tetsuo Tokiwano, Nao Suzuki, Ikuko Kodama, Yuko Yoshizawa, and

Takeshi Gotoh
MEREA © Journal of Biological Macromolecules, 10(3), 83-91, 2010
FATH : 20104 12 H 24 H
%49 ¢ Our recent study showed the occurrence of renin inhibitory activity in nonglutinous rice. In the
present study we screened for renin inhibitory activity in glutinous, sake, and indica rice, as well as various
cereals. Rice extracts tested in this study inhibited renin activity with 1Csy values of 88-270 pg/ml.
Glutinous rice extracts showed higher renin inhibitory activity than other rice extracts. On the other hand,
extracts of cereals such as buckwheat (soba), rye, and barnyard millet (hie) had renin inhibitory activity, but
other cereals had no effects on renin activity. The buckwheat had the highest renin inhibitory activity in this
study. LC/MS analysis of rice and cereal extracts indicated that the major renin inhibitory compounds are

oleic acid and linoleic acid.



13) FsCE4 . RO AHFHEFROESEEEEMN IR T2 ERORET
EHA BRI, ARMEKY, D, #riiE Y, S, BeBeal?,

CAUES TN

DRKH RS K TR IR SERE, DR R KB 2 AT 5e R

DEK IR AR TG E L 2 —, VR RST R AW IRR

M4« BT R XadC (1 F R - > X7 A5578),131(1), 96-101 (2011)
FATH @ 20114E1 H 1 H
2Ky HRPEEN (ERP) 245 L Lo B OFHIEDOREEA HHEL, i B OREED DD > TS
i (Hif5) 232~ LT, 3 BEBEORHMRE CoF A alis ¥ 72L& D ERP A JIE LTz, ZO#ER, P300 Ak
53y DTEAE ISR TE ORI 250~500 ms O fiFE) 1L & ThAF& ) LFHli L7 & D L& TR HREL,
S Lo TR ST, I ADE WA TE, ERP ZFEHE L2 3o rREME S EH 72, £,
NNEESEEJBE O IR 300 ms (ZHLALDE — 271X B /R EBEL 72 P3a, 350~500 ms D& —27(3FF
i B L 7= P3b THAHZENHLNEIeoT, 4%, AZEICBET 2 A &, ERP LA4f A0 B
ZBT 27 — 2 & EREL, I HOREEN R A IOV TG TELFHIED T Z D 5T E T
0D,

14) 04 . FEROBRIEEER % E 35 0 E

— L= RN EIC A FH LW T e —F —
EEL: ME—Z. SEE
MEREL (L2 EEH, 49(2), 83-85 (2011)
F¥ATH: 2011 4E2 A 1 H
) L=y =T UV TV ROEREESE THHL = A LEL T E A5 5B OV TR
LTz BRIR D% TIXZ <A iZ7e > T L= OF RRIAEAI CHLTVAF L U N T <Rt lZ/8>T
ERAENDISN otz TIAR L AT SO FT e ERF 2B T2 E3THY | BEF DR
JEFE TR ED T M — L3R+ 5370 B LCRITE A BN D B ISR L COAZMER IS T
%o Flob =0 HMET AR EL T, a3 AR P @m oL = BETE A WL L, 2
T A/~ N T 74— IZ XV EYE AR BHEL . T OMIEE Y PR =V IERIELTZ, SHIT in vivo
(ZBT DT EFMEERZRGET 2720, VY R =12 G Te i iRA A XY AR =0 % @ T H 5R%
JEZ Y MSHRWZAR O & 5 53 BR A1 T o 7o &2 A WHEHIIM T DA B EANH 25580 b7,



15) FSCEA RBRALBREREM M O BRI AR 7y MBI DIEE R WEEH.

EHARK HE, @g WA, M Ak, &iE B8, P —&, & &

MEREA « AEFEFHEE, 65 (1), 33-38, 2011

FEATH 2011 4 2 71 20 H

2K © We previously developed the fermented extract of rice bran (RBFE) with Lactobacillus brevis
IFO12005. RBFE is rich in vy -amino butyric acid (GABA) from L-glutamic acid produced by L. brevis. In
the present study, we demonstrated that RBFE reduces the accumulations of adipose tissues and normalizes
the serum triglycerides and cholesterol level in high-fat diet fed rats. Furthermore, RBFE reduced the lipid
synthesis and secretion from HepG2 human hepatoma cells, by attenuation of the expressions of lipogenic

and cholesterologenic enzymes in the cells.

16) 73R4 : Renin inhibitor in soybean.
## 4% . Saori Takahashi, Takeshi Gotoh, and Kazuyuki Hori
MESE4 © Soybean —Biochemistry, Chemistry and Physiology- pp389-400 (2011)

InTech (ISBN 978-953-307-219-7)
FATH : 20114 3 A 23 A
P49 We developed efficient production of recombinant human renin in E. coli and Spodoptera frugiperda
(S£-9) insect cells. Using recombinant human renin and newly developed IQF substrate, we screened for
renin inhibitor from several foodstuffs and found renin inhibitory activity in miso originated from soybean.
The purified renin inhibitor from soybean was identified as soyasaponin I. Moreover, we investigated the
effects of various saponins and sapogenols on human renin activity and showed that glucuronide saponins,
glucuronic acid residues at the 3B-hydroxyl sugar chain’s first inner position are essential for renin

inhibition.
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