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B OB RIS T 5
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RRABAIY ) EHESY, BETKY, BB, KLER?
(V) B PR AL v ¥ — . P FKHE BN KE)

Masanori KUMAGALI , Motoko WATANABE, Chiaki SUGAWARA,
Toru TAKAHASHI,and Yoshinobu AKIYAMA

[ ]

Wk LITR DR ORMIHMIELRE TS L2 E LT, A IC, &
W 2 RRRHE L CTE R, £ OMEIZ DU TREAFM: 2 B & & T 2 I O RITER AT
BPZ B 2 RPTIM It Z b 2 . L ARAN53 JEIE IS & 2 i el e 4 & (NIRS) Tl
EL. T LIz, TORME, BOLL ) LR-THBRZATWLHEE L, £HTh
W& E TR MR OB EITE W DFE D B AL, #ERE OWE LTk 2 NIRS Tl
T & D ATREMEDN R S L7z,

(¥ 5]

B OBRE TIL, BEMESRFMZR & W =WENR -2, BV LSO
BRI EE Wo = DR ER S D,

DELE 1 OFIE & LT, B0 EICRb s e hOIREIX, 77— A
BIERPEREMEER SICE2EMREICL T, AEEAETERICI VT 5D
N TH B, S, EMEERIIER SR B L > TRES
NAHZENDL, Tbix, FREHN & XN TS, & IR, &8l
P, BEME, FEER SICRTIGERD Y . (L, 37206, FEFIRMFEMNE
DRFEBRRD BTV D,

— ., IERFSCHEEE G 72 EORBT X 5 WIER/RIFEE & L Cix, A%
WFEREN B 0 . Bl X0, e, KR, BITERERH D, -, RESLLLS
7 FOEERER bbb TWD,

e ld, BAFHRRIZ I T 2 #RE OB FORMEE A . KA b fEtE s L
T, FEBRMIC, I DIERE, BiARI 2V E 5 R L T 72, ABFE T,
FEDOHT TV —DHNE, fx 2B mBEBR 2T E LTH X, £ OBEEHE
e DO RTEERTER I Z 31T 2 /AT IR K IZ >V T NIRS I K AWM 21T > 7= D TLUTF
IZHE T %,



[5 5]

WERE X AR L VNI LETDOA v 7+ —L Rarvtr FOFRmENE b,
s 22 R & 0 50~60 B M 4 44 CEX)Fn 56.8 %) . L34 (IA 58.37%) T
b, RERIL, FPEEREOBHIHMEEROOESE L TESNZ, BiHOINE
REATRMAIR & LT, AT —F B2 Az, #REIZIZ 17 4 > F® CRT Lk
(2. ESRE 15 B, o —F g 30 B (UMBIRB AR O & X ) | RS A 15
BolEicitr (K1) L, ZO%ELIZ “BWLEH” 2 “B0LEH TRV »n
D THERE | IZHOWTEHMIi 2R D 7=, VT 15 W ORIRL D%, RO TFIET,
FH10 Ko TEE) (2> W\W T, S MRZ T 7 4 —ETG-4000 (H. AT ¢ 22) ZHW
T, BT RTERRT I RSB0 (83X 5 — N ; EBR 10-20 1kI2H5 & Fz 24012 22Ch
ZELE ; BOsEIL TROL) 23E ; X 3) ICBT 5% A7 R oMM &% FH
L7, I b =i, mFEl~E 7 v e BEREZL (Oxy'Hb,/ mM * mm) &,
BifeFb~T 7 o v RBEREZ (Deoxy-Hb,/ mM * mm). 725NN, 23U
ZoOF (Total-Hb,/ mM - mm) & LTEIND, T—HXENICHT-> TiE, X—
ATA UBREDOHIBZIT - 7%, Mg Z{bo TR ) & LT, ¥ A7
& 0s~10s & FHIZ b, [l 10s~20s ZHHIZ 1k, % L TlH 20s~30s % W2k &
SEL, ThEno7 —2I2x L TER (Z-score) AT (K 2), #EF
T IZIZ,. Y 7 F =7 IBM SPSS 18 # [ 7=,

K1 RE&70O0KIJL



Ef%i2T Task 30s

HbigERE={ L mM « mim
020 pm

1) BHZ(E 1T Az I #RHE

V'_'“_

A
A

T /'j#f"ff-'” 500

‘e BL)s

-0.20 -

2 WERE A DBEBROICKYT S Oxy-Hb DZFEE) (£ 22Ch)
IR L EDIERE{L (Z-Score)

|} 28Rt ¢ ([Task B&E Us ~ 10s 00FER] — [Task BIERAT 55 ~FEH Us OFE]) 7 Task BEHET 55 ~EEE Us OERFEE]
|1 vhERER L ¢ (T Task Bl 10s -~ 20s =351 — Task FHESHT 55 -~ &5 0s 0= 7 [Task BHESET 55 R3S Os OHRERE]
|} 8HAZE{E ¢ [[Task B34 205 ~ 30s =] Task FAsEE1 55 ~F568 0s =500 7 [Task BEf4el 55 ~Fs Os IEARE]

[ 5 & B 52]

IEH L STz Z-score (ZED < MMM ZEfL IS KT 2 3B OFE RN D |
Oxy-Hb (£ 1) &2\ T, B4f, ROI, 24K, BBIZOWTHEENED S
e, S BHIT, WghF & ZALRFR], BE4TF & B DM B DOEIT OV TIERZAEH B
Do, [FAERIC, Deoxy-Hb (55 2) 122\ Tik, ROL, Z/bEFRE]., EENAE &
720 72 D ONCHELS L& W4T & ROT & B OMABDEICOWTERAEER S
AEERoTz, ZNHDZ &b, ABURIIZ X 24T DiE 23 BITEERTEF & & O
MR B B A RIF T BRI, £2 T, R, L d ROI
BT DIELF DIEVNT X DMK M2 b & & AR FE N Tl L7z, t ME DR S (IX]
3). TNFNDOWHRENICEBNTIL“BWLEY” EB-THBEZ R TWD Ex L,
Z 9 ThRWE & T, Oxy-Hb X° Deoxy-Hb O L BICHEZDRD b= ROI
WAFET 5D Z v, NIRS (2 X0 #ERE ORIl 2 T T X 2 A[REEN & 5,
LML RnG, ZRENOKERE R OLE TIZ, ROI oA 57, Oxy-Hb <



Deoxy-Hb DZ (L EDRIBMIC OV T AZER B Y | WEH A I % R 72T
FELRD T, LEDR->TARKIE, ZOMAEEZZE L LT, FANIGELhZ
B AP 35T B P APHINE & ML (L B 37 — & & L CHIBIE 7 L % 1F
oL, BTl b s Rm T — 2okt L ORI E R B 72 8 DY 27 A EHET 5
TETH S,

&1 BEREBMRORE (Oxy-Hb)

= HHE TH¥EAL F & BERE
BELF 1 587.188 10.021 0.002 *
ROI 5 207.043 3.533 0.004 *
Z{bEERS 2 530.986 9.062 0.000 **
[ElEs 9 220.086 3.756 0.000 **
FEtF X RO 5 21.164 0.361 0.875
EELF X Z{LEER 2 232.882 3.974 0019 *
EENF X B 9 788.205 13.451 0.000 **
ROIX Z{bESRS 10 40.034 0.683 0.741
ROIX &% 45 40.596 0.693 0.938
Z{LBERg X Ef% 18 39414 0673 0.840
BESF X ROI X ZALEFRY 10 10.752 0.183 0.997
EEEF X ROIX EH§ 45 46,991 0.802 0.822
i X Z{CBEE) X Ef 18 70399 1.201 0.252
ROIX Z{LBSRg x @i 90 9.252 0.158 1.000
FEEFF XROIX Z{LESR] X Ef® 20 9613 0.164 1.000
EE 900 58.598
40 1260

K2 HERERIZNIERDIZRE (Deoxy-Hb)

= BEHE FHEA F & BEmEE
BELT 1 22.260 0214 0.644
ROI 5 257.282 2475 0031 *
ZE B 2 729.656 7.020 0.001 **
i 9 647.290 6.227 0.000 **
PEHF < ROI 5 55.851 0.537 0.748
B X 2 LEERS 2 206.550 1.987 0.138
BEHT X B 9 693.405 6.671 0.000 **
ROI X Z={vESR 10 76.899 0.740 0.687
ROIX Eif§ 45 115.581 1.112 0.286
Z{bER X Ei% 18 54415 0.524 0.948
BELF X ROI X Z{LBSR 10 34.405 0331 0.973
B XROIX iR 45 174.127 1.675 0.004 =
FE X Z{EEREE] X Efk 18 122.358 1177 0.273
ROIx Z{LBSRT x B 90 23.637 0.227 1.000
FEHF XROIX Z{bBSR] X EfR 90 28303 0.272 1.000
A= 900 103.944

#ef0 1260




*BLLESTHELY &F, A Z-score ifin V¥ Z-score {1

YEHE(L Deoxy <0.05|WERERE(L Deoxy <0.01

wBRE A

(Fema|e) ATME(L Oxy <0.01
AL Oxy <0.05 ATBE( Oxy <01

o ORE WERE B

VEHEE(L Oxy <0.05 | VEEE{L Oxy <0.05
[ ch22 | ch21 | ch20 | chig] (Female) ‘gﬂﬁ“ <0{-)°11 'T%%ifftoxv <005 | ...

L <0. Vi Oxy <0.1 '
[Cn18] ch17 [ch16 ] chis | chi4] Y "

| ch13 [ ch12 | chi1 | chio]
[ cHo | cns | cn7 | che | cHs |
[ cha | cha | ch2 | cht |

wERE C

/_\ (Male) ABIEE(L Oxy <0.05

ROI6 |ROIS | ROI4
ROI3 | ROI2 | ROl

ROI ¢Region of interest) ABME(L Deoxy <0.1

*ﬁ%ﬁ% D A#ME Deoxy <0.05
(Male)

VRMAE(L Oxy <0.1

ABBE(L Oxy <0.05 VEREZE(L Oxy <0.05

RSB (RO D3R #HRE E

(M al e) ATENZE(L Oxy <0.05
VWiEHZE(L Deoxy <0.05

A#HEIE(L Deoxy <0.01

*&Eﬁ% F ARHEL Deoxy <0.01
(Female)

VEBE(L Oxy <0.05 | VEEE(L Oxy <0.05 | 4 Eq

AZRRE Oxy <0.1

FERE G
(Male)

VEME(L Deoxy <0.05 v {

3 BiIOEWMCKLZKREILETERELSRS SN RO



EZAT, 2O 7RBEMFHIBNIEIMD TERZEHIEB OO EDEZ X B, Hi
SAFTEF & OO 0 ITBER SR T2 D, SMBURITRIC I © W42 B o 2 IS B 2 fi~ 7
SATHFZEE LC, BEZE 5 2 13 IMRI I L 0 175 I R 47 3R GRE IZ B8V  CRITEART
B AMAER 72 IS BRIEH AR ORI EME LTS, £, kLY (Targls
Iz ﬁ@®mﬁﬁﬁ%%®%@ﬁﬁ%#@” |27 L5 &, NIRS #H

WTARLTWD, &5, 5% [ ZNIRS I %%T%W%ﬂEMG@%@W
ﬁ%ﬁ@(&yHb@%m%\%iﬂﬂ@ﬂ%@f A HMAIATEE AT © Oxy-Hb O

WEMES ZEERWELTWS, —T, ﬁﬁ@ﬁmﬁw~f5f% H5 B EENL
HRWTHFZEICRB W T, FFE IS ﬂ?é%ﬁ@@w#Pmom“’%g%ﬁzf
WHEDOHBEREL TWD, ZOL DT, AEHRITIC XT3 5L REhRFIC

FEff - W&%%@@Wi %F%%m%%ﬁMT &_9&ﬁ%¢ﬁ%éhfw
LDOLEBEZONDHN, EOICHFENRRIEEZEAERDILERND D,

(3 &F)
ARFEIL. GBI FAMT = Y 7 EEAE R EEE KRR Y 7 (CER
19~21 4EJE) 72 6N, BFE (22500751) OB %2321 CTER S -,

[z W]

1) BREEERRELZE SR  BRRMmAE N N7 v 7 i, BB ek,
(1973)

2) BEDL : BRICAV DT 7 v REW—IBIHIZES S EBREIZONWTO fMRI
e, 9B ARE MEERE~ v B2 VR ibEE, 70 (2007).

3) HATS - ATARIMRE Y eI A O T2 ARG LI TR O BB IE B oA, A AR RS
25, 32, 185 (2008).

4) 25 P ANREE ICEE U 7- aisapi BE B O 5 ; evennt-related NIRS #iff
7t,  ERARMRRAPEY:, 36, 454 (2008).

5) Hg' 5 : ERP 246542 & L= &5 eI B4 2 RERAM S — 7 5 i &2 A 72 47
Falfli—, AERETY, 47, 623 (2009).
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INEINE BFDFRMAL & F OF|FAFIZ DT

BIRTRK, RXTEME, MERHET, S, B4R —, e8RS
(FKH RSB E BmEE 2 —)
Chiaki SUGAWARA, Mika HOKARI, Atsuko KATOU, Toru TAKAHASHI,
Ken-ichi TSUKAMOTO and Masanori KUMAGAI
SHKE L (Corresponding author)

[ %]

INETHEVHHENDZ EDDRMSTNEANFZAFOANFHZHE L
T, AFHIZEEND T 7F RUFRARA) X° Fah~FH = U RDHA)IZEHR L,
ZDOFEMLERABNZ SN THE L2, ARA ITMEERE L DR DV ICBWTHER &SN
TWAREENEO O E S THDH, RETNATUVARSEBRTAZ ENRODLNT
B NN AFLEZMTHZ LK - TARA 5L L7=BHSCH 7Y A b
72 EIZIGHFIEETH 5,

[ =]

INENZIE, HBOROMICIREY ST, kB4, \HEAZ T,
BETHBEZY 2] LHEFHEICLEDNLTWS L)1, XOKHBOWRE & FKT
LHEMOOEDSTHD, 1992 4 9 AHD 1995 45 8 A D], EIRIRED 72D O 4 1H
I 2T, AR, 2000 Fi] (10 42 6 H &) OfERIEERETT 2600 k>
Lo TND Y,

INENEIE, TV a LRI AINERF S To A AN —IRITIIBEI NS DI LT,
FAOHET FFR) 1T, MEV 2R 6H 7 U —I—TEMZREAKTHDIZEH 0D
59, ORFHMIMEICZ LnWE SN TS, LoLans, TREoE, ~%
NEBATHIZIET 7F RUOBARA)R R ah~F = U R(DHA) 7 £ O A gafnis i
R EFEND I ENThoT,

ARA X, DHA & RIERICZHY « TNk - 7R EDOF RO B 5D 5 FHfk 2 k3 D5
RO ONE D TH DM, 720> TH ARAITHMNEDORESLHKE., & 0 bRt REIC
BEAKEZHS TWDL I ERHLMNMIENTVWE?Y, Zhize 75T, 2007 4F
TAD=a—7F v 7 2FES (FAO (EEREMEEKE) & WHO (AR 12
L0 RE SN EHEARBOF KR Ra T, Iy o#iIcEB VT, DHA %
FAT 2841, FAEUED ARA OREGEHIES L Z L TCHESNEY, 2B,
ARA & DHA (X, WIFNLRFLICITEEN T, Iy OFEFREE 72545
T EAEEENL TR, ENTIRESNLTWDH I A ZEMO—fFlE LT,
TBHIRIFIE 2 2+ (BHVEILEEMAAH) 1213 ARA 2% 26mg, 100g, DHA 7% 100mg,”
100g, ENZNBE SN TWD,



—J7. ARA T, ElE ORMISEELET L LEOWRELH Y Y| HE, HEEE
DTS, IRERZBIZET AR K DT [ISSFAL (International Society for the
Study of Fatty Acids and Lipids) 2008 | (28 CTix, HALKFZDO KLY > Y —72 &
IZX D ARA OFFREAIAEIC 9D BN B EBR CHRIES N2 2 & A5 EK IS
Lo TNBY,

DX, MO ICEELEFH 2RI LTS ARA T, M e & HIZEN L
AUUPMME T T2 E LN TEEY, ARAX, BENLDOERDBLE L X
N5 VAENEEOOE SIZEZ B TW5b, ARA L, TICHER, FIF, fER P
ZLEFENTVNDETED, ZNUONONAT UV ARBKERTAZENEETHD, D
fit, Y7V A NOMBAL AR FELERVED,

ZFZTAETIE, TNETHEIDERE LTHHIND Z LDV ho oo
ZHFHD ARARDHA IZEHB L, Zhvxz @i BaMmBEM & L CRNERT 2 Hik
IZOWTHRF LD T, ITICHET S,

[7  iE]

1. AFDRRSSHT

AT OREBRDIEL, T BARMEAER S E DO~ =2 T8 IZHEL T, Ko,
Mz X <E, HIEN . RAKIEW. K. TR UL ZRXLF—%2ZNENER
U7z, F 72, ERERE GRS ORI, W B I K v lEMiEEE Ay 2 i L7206
AF N AT AL, GC odTicft L CTRkoiz, GC RFITLLTFOmEY,

OE:BEa—Ly Ny H— RFEHIGC5890 T plus FIDfH:AR

71 2 : VARIAN WCOT FUSED SILICA(50m, 0.25mm#%)

7 LR 0 150~200C (2°C/ minF-iE) 200~225°C (5°C/ minF-i5)

225°C 843 FF

AR © 250°C

*¥ 17— 4 A :He Ilml/min (EPCE— R)

AEHEAE : 1ul, 27U > R (10: 1)

2. ATDOFMLD T DORERLGEIZ SN T OME

OB FHICIEAEZIZ LD, BALTMKREDOKRMED NG ENDHT2D, TDF
EFTIHFADORREZH,THZ L0, [MEIZEBNTIL, b DERE, R R
WCHE LD, T T, AFETIE, HEHEOVE Y THDIEARS BT L= 5157
BBEIZ LT, KW 2 merE T CBERE A= OO BE L TBRiET 2 HiEICoW TR
L7c, Fio, mOmBEREANME 2 72 NI ThEsk CH XS rRE L 70D K 91T, =
DT BERE 2 O 72 DB TR IZ DWW T B RET L7z,



3. H&B3E

1) BEAEIS U A2 R OFRE

FEABHZIZ, AFRBRAY X — fiatre—2 45 2 ST-100 (JEALR A
IINAERASH) MU' e 3T T (HAARIERTT - FehisE TEMR S |
ATTVBANT T N (ARERS - ot TRt 2EH L, 2
NoEZR1TICHRTEETRAL, A TTVEDLEE L L, ZZTHLILL
BIR#) 300mg ZHTEEt (A)Y=— - V=— - A ¥ =T v a VRGN L
FTEEME STORK A b —72) ([ZCHEEL. #EMZ/ERIL 7=,

£1 EALAH
JFR B Bl ‘mg/ $E BLAE S %
INFONE A RS D B — 2475 82.5
R LT — R 30.0 10.0
FoF 15.0 5.0
AT TV UERHNT T A 7.5 2.5
&t 300.0 100.0

2) AFEEA LI-AAENDRE

B~OWMBIE LT, Z7oF— /g, TV Bh&, BL/v, Ry
B AR S HFHERAN—X NOGEITRERERD 5~20%%. F-H T
B L — DAL 0.5~5% % FNENHRM L, = ORMENZ M L7,

F7o. FOFEAOTMFIE LT, ~"oXn—7 Kk L, o<, "Xz,
T TR~ AFRRA—Z &2 10~50%FM L. ZOREN 2 3 L 7=,

[ 5 & B8]

L. FFoRs . £2 NENSEFRORERS
F2IININZEHTHOREMT DEE

fERAER LTz, NEANFATIIEAELE K5y 82.3g/100g
ZEMGE L. BEENZ OO RET H7- A E < B 13.2¢/100g
HD, £ 3ITIFNZANZ AF P OUWEEEIEN HLE 2.62/100g
MOt Z R LTz, Rath~ft= g AR 0.0g/100g
(DHA), "I F U, = A ahX JR 5y 1.9¢/100g
T (EPA) 2 EHFERSE L, TTF FRU A 190mg/100g
NUM2(ARA)2 E B3 A LTV D DD R TR F— 319kJ/100g
Th b, (76kcal/100g)




®3 NENZBFHOEERMERLL

NEN 4 s = %
AT g 14:00 1.8
2V F R 16:00 16.6
NI oA U 16:1n7 2.5
NPT R 16:2n4 0.2
ANFYVFTH Y TR 16:3n4 0.3
ATT U R 18:00 5.5
FTvA U 18:1n9 11.3
VA= VR 18:1n7 7.3
U J — Vg 18:2n6 0.9
UL opg 18:3n3 0.4
FI BT HT VTR 18:4n3 1.9
o Rofg 20:1n9 0.3
7 7% Rk 20:4n6 4.2
A aYTFr I mm 20:4n3 0.3
A aypRo xR 20:5n3 13.1
RayRo 2= R 22:5n3 1.0
Rap~dy = fR 22:6n3 32.3
7 100.0

2. BTOBEIZLSFEME

HYORMMZBRE L, BT 27522 Mmet L, @O0 0B 2 500 T
FRIANT DO IFIE & DAy BEREAME 2 720/ IO TR % A 0 L2 D oy Bl & FH O 7
W EIEIZOWTRET L, BLFICRT L 9 AP L E N L2, ZHICE D, &
PIRNENE AT ORBFBEMALDFEEE 720 . FHEAEH~OFHANES -7,

1) OB E D LB A

KB LI=B 1 (BOREREHZ DWW TR REE) 12, FREOKEMZ I X4
— CHE%, PV TIE L., 3% 27 = FET pH 6.5 ([T L7-DH, 3000rpm, 15
SR OE LB A2 AT 5 7o, B@abrE®., WEY & EEOKEZ M, Hiik L.
3% 7 =BT pH 6.0 ICHHEE LD, [FEROE LGB 21T o 72, 2 O#EAE
ZHELT > T, K&K pH 5.0 L TE LN FEO A atEY 2 B L.
INEATHRHAN—ZA R ELE (K1), —#ILS DICHBLIEEZI{T> T, AT
AL —1 L L, 7ok, Z OB BRIIEREGENSEE LS, BE S
LARETH B,

7107



2) 1E DR V2R D LERE ()

KEID Lz A+ (BAREABHI SO W TR RN ER) (CFEOKZIMA, HL)
(CCETIREL, ThERFEFL, SO LEZ, BILKE, FEBOZ T R
Wi (pH 4.0) Zx., [RERIS, EHLNZ 0 CETINR L, T zfrFFL, 55
FEAL720b, KEID L, 2z HFRR~—2 T E L (KM2), —#iEs
SICHLLER 24T > T, AR =T & LTz,

| INENE (- | | INENB A |
v v

| AKY) 0 | | KY) 0 |
v v

| %i@mﬁmz\@m | SR DOKEMZ ., INEN

(90°C iR . 5min)

[pH6.5 (3% 7 = ) \[CE | v
v
| 504y BfE (3000rpm, 15min) | %:“L
v
| pH6.0 (3%~ =) i |
v HRO Y T UBER(EHY) =N,
|5j&5‘1|:\§7\%ﬁ (SOOOI‘pm’ 15m1n) | bﬂ%’ﬂ (9OOC5${J]EIL1§\ 5m1n)
[ pH5.0 (3%~ — k) ([C3% |
v | KE1Y |
[ 058 (3000rpm, 15min) | v
[ arBE~—xr1 ] [ orRR~—xbn |
v v
| AR | | gy |
v

| E RS 7 — 1 | | B RSy 2 — 11 |

H2 FELoEMEERVGLBEFREEZE

(BEE)

K1 EOSEBERAVIBEFRRE

F A\, NI AR X —h ORI O/ A s LTs, £z, i
DIz, FRRIZABE SN AR X —OaEb R LTz, 2o & &, HiE
i ElT, "NEANF TR X — 18 14.5%, NI ARy 2 —11
N 243%, YT ETRNTE =0 11.0% ThHolz, LNNTYIRHDHLLOD, W
FTHOAF T — B GENZVONEBTH D, TDRMNT, NI
HFRREAT X =015 B 7 T/ U X2 — 510 6 ARA OFEEERRR0Em N,

B ENTZR—R M b NI AR X —OERE T, 0B E (HEM)
L7EANBlER L, "I AZEBEXRRORE QRN S 503, B O4 R B T
ENTWD, LOERTHH-TZ,

7117



R4 NINFATFRENVT—hOIEIERME/ML

— . Ry L—1 Ry L —1 (%) vﬁ‘ﬁél%
% % Ny E— %

IRFY UM 14:00 1.8 2.1 2.5
NRNVIF U 16:00 14.1 19.0 19.7
SV LA R 16:1n7 3.4 32 2.5
ANEYF IV 16:2n4 0.3 0.2 1.8
~XYTH MY = R 16:3n4 0.5 0.5 0.2
AT TV R 18:00 4.6 6.1 3.9
F LA 18:1n9 14.1 14.4 12.3
VA=Y PR 18:1n7 7.1 8.1 5.4
U J — Vi 18:2n6 1.1 1.2 1.0
UL UEE 18:3n3 2.6 2.0 0.8
FIBETHT N T 18:4n3 0.0 0.7 1.6
SN 20:1n9 0.3 0.4 0.4
TIx% KU 20:4n6 7.9 4.4 2.6
TA AV T TR 20:4n3 0.3 0.3 0.7
TA YR F T U 20:5n3 11.9 11.8 21.8
Rt~ 2 i 22:5n3 1.2 1.0 3.4
Rap~FHh @ 22:6n3 28.7 24.6 19.3

i 100.0 100.0 100.0

3. SEAIRLY U X v N OFHM

B 3IZNENFEHTF T —"lEG LT
U Ay MRIEMONBZ R LT, BLALTT xR
LIZRLIZEBY ThDH, AENIFTEERFICRIC
T L= RN —=SFIIATO RN T2y, NI H
TR X =3 AORERH L2, H
BEREE NS, TNE~AX U 7T 5720 OFE
REDORENLEE LWNEEZLND,

ARIE 162 (300mg) H7-V | #HE ELARA  ma ,\aas@FAy4—sEA
I% 23mg, DHA /X 176mg, =N ENEENL TV LiHTYAS FRHER

%, [Alkk7e ARA SHH 7V A hELT, W

YRV =D AR RSN Y T v H T RAT I T I8H ] BERZINLTND
DNAREIE T HY720 6 RIOERZHELE L TRV ., 6 KL (1.89g) H7= Y OL/YIE ARA
/240mg. DHA,240mg, 7 A X ¥H L F o /Img L72> T35 ', . 2l
EEND ARA IRFBETHIEIN TS, BARARIZ, RELOBEMBEIT 1 5847
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D35HZDT, 210/ " HERAEND, ZDOXKHIC, 7Y A MINFANEH
TR —DOEA M ERE S & U CIHERICELERT A T LDOUEDELTEZLN
60

4. B zZBEE LIz SO

FEMES NI N AFRERASN—2 b KRNy Z—L b ARITER S 1L
TebOD, FAORKEZAT L7, MY 52 8MOFEESCHRIMEIC L - TR, &
TEmDBRKRICEBE G AT, 7 vFX— "ARELVHSTEREIEFDOL T, Hilk
THET L HDIE L, RAFEB SN, £/, N NRN=TREFTANAL RTED
NAX T JARDIT ORI E L H o Th, WINEZ L L THEHMHEOE X
Roniginolz, BERTEKRICHEOODL L L2050 L—HaH+T 52 &1
L0, BFFEMOBRKRII~AXF 7 Eaic, RAORRTIE, 1ZEAEDGLE, %
RIS G- S le s, ZHIERICIEER O BELEZEZ 6N D,

= WERAR=ZDBNIITHRIM LG G R 813, "IN ATFREAD =0
JEBR 2SR DHIRICA G- L TV D D TR W & OBUIRIROFER b Oz, §l&
RS, AT TH D,

(3 &)
AWFTEIE, SCGRRIFEEE T ) 7EFEEERERE BRIV 7 (CFk
19~21 #F£) #{HH L TiThbihiz,

[ k]

1) BKEHDO > AR, A WEB 31 | http://www.pref.akita.lg.jp

2) Rk 21 4EEE 5 3 Bl FKH RN Z 2 PR s &k, K R AF WEB
H A | http://www.pref.akita.lg.jp

3) WEBE, SHAMRE  MEFEANC R T v, pl10, B AT AT 5 —
7 2 (2008).

4) T AU~V A s =a—A, HRTZ LA~V ARE, No23  (2007.7.20).

5) WHEEZ, AANE - - REFPSRIMEHESE, 57, 25(2003).

6) 8th International Congress of ISSFAL (Kansas City, Missouri,USA, from May
18th-22nd ~ 2008)

7) RalRE S, HAE - RREFRSRIMEEESE, 61, 195(2007).

8) BBl T ERM AR B EEMR (1997) TiRT H AR AR AERR 5 R 4T
~=a 7))

9) A th=F 1, FEMOEL, FFAF 6-22467, 1994.3.30

10) > h U —0 = L Rr AR+ WEB - & http://www.suntory-kenko.com/
lineup/prod a 02.aspx
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FEDEAEM FCHBRAE S v ¥ —4 Vol. 12, 14-23 (2010)
FCHEERENe12 & K HEERENe15 D BHFE

D wkdE - MOME(E - & - KRB [l
(B RAe S &ttt v ¥ — 7 1—7)

Seie1 WATANABE, Takanobu TAGUCHI,

Hitoshi TAKAHASHI and Tsuyoshi OONO
[ E %]
A FE TOKEIZIT R0 o TR D & HIEM Z BRI 2 7210, HEZ I —FIILWE
WG 2B A =L L, REOFZNG M2 A - o L. AR L T O5EEZ2RE
L7z, E DT DOFERZ T RS Bt st o & —BEdE iR IR 7R 887 #kod Hi7)»
HEefk - R - EEEME RS HEEFEORD DIGH AT Lz, ®E L 2%
FKHEFRENe12) | [BKHEERENe1S) Landh L, PRk 20 4F 12 A 2 SRk RIS &1
ARG BEUAT LTV 5, Rk 21 4F 6 ABLE,  TRKHEEERENe12) Z M L72iEilix
16 t:20 71 7 &, TFKHBERENe1S ) Z M L72piinid 5 46 74 7 AWk S
IR TR0 . RN EHE A~ H R AEE OTFERAE 2 K-> T\ 5,

[ 5 ]

T JEE O SR, Zlfb. £ LT, L —oahgbz By & L CHEm 72
1B BIFEEERF O 58 - SR - BEBAA TR TEY | ZOERKOBRRBEIED b
TW5D, KRz, BESEREEREE L. BV IO D DB 58t - ERICEL T
OMEPHEINTEY, FHO D, HING 2, FKHEL 33, BB V7 I vEk
PEVERERE, TS Y%, B L= UMERE LV 7 7 e Ve TV E A REMERERE, K
5O MDD O, B-T7 =X F T I3 — b, Bl B-T7 = 2 F L E A pEMEERE, 7.
HARBESEHS T, 229200160157 L X900 1701 58 | & X 95\ 1801
O EDREE A IR L WD, 2B RRE DOFERRY & mAEFET DRERH,
TEEICEROE TR ST R ARETH 0 | BEEEO S MEL - IHEO SR Z KIC
HERL TW5,

AMZETIL, HAEE=—XICHEATE S, HELIIRDIEWERIEEOER 2%
IZ L7 6, REOFENG RGN Z A - o8 L, IHEE ORD HIEE OB 2 Kk B
L L, 20D, EIAKREER L-HEESE LT, 4F TOKEICIX
IRV D B D IETERERE DR - BREAZITV, A L B ATV Bk W IR
DOMBEIERZND Z &2 A E LT,

[ Z 8 5 &1
1. B A N—
KHEEEHEES (MEEhEE s, FHEHAEEZES, KHEEAS) | KRR
Hrifhoies. FKEERG B mFEtE o 2 —iEEaiRys & KT 4 0IRkE DK 15 4 0
AU R—TITo Tz,
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2. BELTHEEORE
1) FEAVAHPE S OIEA
BERIEDOH N LV 2ETRLSENTW DN GENGRES) Ol 13 4 (A
~M) ZHEA L7z, 2100 F~3570 M OffikgHr T, AMEEE, MUK, KIGEER 72
EPRASABRII N T =T 4 —IZE ATV,

#1 FEAVIPE L O FEEE & ATk

No. i) [EE T ffit& (H/1.8L)
1 A A& 2,447
2 B KA 3,045
3 c RIS KR 2,573
4 D F K S BEE 2,730
5 E F KIS BEEE 3,570
6 F F KIS BEEE 2,625
7 G FlK S EER A [RUE 3,150
8 H KIS EEH 3,150
9 I AEEEHE 2,243
10 J MEEY 2,993
11 K Fl K S BEH 3,150
12 L Fil K S BEEH 2,730
13 M MEEEER 2,100

2) dnE R
A~M OTHIRIEE 13 IS DOWT, REMBAFE A > /3—11 4 T, 52TV 5 i iRIE
DO & L“C TSRO MOABEICESZBNT, BV « &k - REHMEZ N
A5 sk (LR ~BUE)TREME L 7=,
3) HFX Ek/\kﬁi‘xl%ﬁfszﬂﬁk
FLREDE, ta—Ly Ry hh—HBOT 2RI~ 7T 7 4 —EHNT~y
RAR— L 10 CHRIE L, MM, AARE TR C-3000 % AV
4 fR o JE LT,
3. BERFOIEE
1) HEEEEE
AN 50 A b OREERER Y IR R 887 R fik L 7=,
2) ETINVIBIEEEAR
8T D ZINE COREROT —# B 5HEI2 200 k% T 7 VBRIt L=,
ETMBIE, T3 — VKB E OB 1D (8g T — Ui ke, 22ml #
T A Be'6.5, 1ml FERHEERKR) T 15C, 14 AREES -, A% O AHRIZ OV
T, FEEENTIRB R R Al 118, DA-310) Z HW T HABE TR,
— Rk oy & B RARKEEIX, ERUTETE S HTE DICIEWHTE LT,
4 . sIMEIARER
JFBREKIE, FKBRE 40%OBBE - EH2FH L. 2Kk 600 g OFERMIALD 3
BAIABRTIT o 7=, ShiEIE. mEiEE X 10~11CL L7z, 22 H H OB AEIZHOWN
TSy & /R Z R E LT,
5. AT R R
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kB G 60% DR Z £ H 2 HWT, #82Kk 150Kg o H R ol Ky g ik 5k
Rt L7z, AK-1 (BKHE - fEFERE) xR E L, 2BER 5 Ne12 FERE &S Nol5 BEFE
D 2 BFERBRX S E LT, BOokEMIREY 12°CE Lz, B BIEE2 AARWEE-1~
+1 & L, Bl OIGEIC OV T, AislAER I — % & FRE sy &2 JIE Lz,
6. Bll5hEd R
1) Az
FKH IS G & RNIEERLEY O 1 215 T, BIGRBERBR 21T o 70, JRERK
MRS, HABDORE IFEIIFHTHIRIX L 0o 7,
2) T Uhr— Nl
BIGREE R ) L CTHW AR S A~ 12 THEICOWTT Uo7 — MNllk %
1To7,
7. Nolb FERF OISR O BAG
Tu—AT7u—7—3 3 418 TNelb BERED SRR RO BIG 2  r72, &
TA BRI IXRTA BN S 0 | TR IRV BN 2 W E 2R H L Cla
HERR D o3l 2 KT T
8. TOMERR oD Hp AR P i SR
No1b E#R}Dya ML O EE M2 e T 2 BRI T, KBS 55%DIKHEEZ £ 6
Z W THK 150K g O H i L RE & Bk 217 - 72,

[ EBHER KO B£ ]

1. BIELTHEEORTE

1) FEAUAHIETEOE RE R
BEA L7z 18 SOEWEIZOWT, &Y - BE - IREFHMEORER & REA £ 2 1R L
Too ZORER. 1 OGRS, F Y OFEFEEDN 2.09, BROYHFEED 1.73, BE
DOIEJRERA 1.45 T, fFASMTH, HO TA4408 1 LFHMliL, BRTE411 &
FH L., RAFME T8 4N 1 LML I kb Em < FMi S N7, VT, FY &
LR CIIRHE A 3 7= 23, AR T4 428 1 E3Hli L7z M OFginas 2 & BIZRE

&> T,
%2 ENHIEEOERME GEA & FER)
Ne | $4% | FFRCFE¥R) bzl 5
FY| % | #E
1| A |[336] 327|355 |FL RE,KDEKS. EhL, B, BHET BFBTRTIL. BEEAL.
2 B | 4.27 ] 3.73 | 4.09 |EELK, UK. Tk, L\, BEE.
3 C | 355 3.09| 3.55 [LR&L\, Z2F, BIR, ELV KKOYR, ATAILE
4 | D |273|245] 2.36 |BkHY. FLEL, RHL. SKOATRE. BRI, TRTILE
5 E [327]273]3.18 [KBHE. XBAR. VIR BLF. BRR
6 F | 2.36| 2.27| 2.00 |BE&uk. REE 7 . BR(ZAah., L0 DOHY, FYSTEOH., BEL., B+ \SURB
7 | G ]|400] 345 | 4.00 |£EEERL, BHY., T, Lk, E@BR, Jt.
8 | H |291]264] 282 |FYUEL., HFL. ££F. 38(E%4.
9 I [2.09]1.73] 1.45 |\FTFHRDEY, ERGHE, FH00 BE, B A\SVRARL.,
10| J | 264] 209|227 [BYEL., Lk, BE, N\SURE, SRA B, 0O,
11| K | 255|227 2.45 [FM, BTz HEBEL. KERR 2 38/3F . FYIELL., EBK,
12| L | 282] 3.27] 3.45 |ES<. BYIEL . EEF. Ehl,
13| M [2.73]3.09] 2.45 |BYEITE. B\ h7OVBIFILEL., QRN TA—TVRAE
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2) FEAVHHTHIE DOFRRST

Wife—F )L, A~ Tanx)—) A IVTE)— BT IV, AT
SATINNa—)v, h7a BT EEEREL, LA —F vy — bR 1 ITox LT,
FNENOERKGNNE — 2T 5L, BIEETH T E M OFSKD/NZ —

NFEA RO, FYOENS BREEROER TH D 2 LR ST,
1:A 2:B D

[t
3:C 4: 5:E
BRI BT
P 2009 2000
ell o we el o R By e 70N/
x
=PILT AN PILT - =PIT AL =780 =TT A=W 7%=
BEBRAYTI X EFERAUTIL X
10 10
6:F 7:G 8:H 9:1 10:J
BEERIF
S 2000
’ n OVEATF I oy
h7 OB - h7 R 7 AT hT ORI ——
n-7'BN Il 10 x10 ety -
x10 4
< 1) N
= 4 P
rarna O N T ITAA-L B =780
7T Ib 78~
BFEAUTI x 3 BEEEAYTIL X BEEEAUTIL X
10 10 10
11:K 12:L 13:M
EEEATFIL
2000
17 AVBRIFL h7UERTTL ‘@\ . AT OUBIEL
7N /=
x10 x10 007 o
v
=
B TN " e PELTRI=R
BEERAVTIL X
10

1 FENHIENEOEXK D NS —
3) FERVITTET O A B A

W, VAR ans g, ke EEL, L= —F v — T 2ITRL
oo TNENDOAEIRNZ — TS5 L, BEELTD T & M OAKER % —

VNICRERFEZ R 2T, BARBREIITENDR DL LN goT
1:A 2:B 3:C 4:D 5:E

10:J

11:K 12:L 13:M
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4) BRELTHEE

UEDRER NG, 2 oDOX A TOEEXHIES LTz, 1 DHOBEE T HHEEIX
I DOxAT, &R bxiFz e, AN TR OB E WX AT T
BHWEF AT, 2OHOBEIEELTHEEIIM OX AT [h7ua BT VnE<,
HFOHESHDTHRELADH DX AT \TRE LT, L, BEIZEET HEREDE®
haEfroZ L &Lz,

2. FEROBREK
1) E7/VIBH AR

200 BRI DWW TET VBFREAER A 1T\ B Oy (Tva—v BATEE,
BRIE., 72 BRI, FRD) ZHIE Lz, RAMICEHME L, BEOME TR
11 BRA ik LT,
2) /MEIAGER

AR O— Ry & BFRAS ORE R A 31T Lz, 7BiENe12 FBERE (NF-35(2))
IE, SOCIREERRIE R H M 0N 8 o T2, HERRA Y 7 2 L78 13.8ppm T, HAE L4
5 1 DHOWEEDOZ A T ThHD &0 ESIEFET R >®RIKE L 7R Z A
7 b LCEREERIRE LTz, 2 0BOBEELTAEED XA T L LT, BT
VEETTFNANEL . FOESHTRESHDOH D2 A7) & LTHHENe15 (Nod06
AG) A L Uiz, S BENel5 1%, 7 o U EEF LA 10.3ppm & & < FifE A
YT VIS 5.3ppm EWGEEERDNT L ANR L JERO T T a R TV A PERR
IR RD . A YT IAT A3 —8 103.5ppm EIEL . BEE D 1.6 L BED
M CHMFD & NTRIZ o T,

# 3  /MEIARER BRI

;4 BAAEE| 7La-0 | BE [FI/BRE B22HE FSHKS (ppm)
AN EHE  [HEEE0AR %) | (mD) | () BFEEET)BER ) ETSM TR am
1 AK-1 »EE1 -9.8 14.3 1.5 1.0 1153 | 11.6 [1594 | 3.3

2 CEBEE0) »EE2 -1.4 13.9 1.0 0.8 | 68.4 11.0 [280.4 | 6.1

3 ECFLREA *HE3 -7.8 12.9 1.1 1.0 | 73.0 126 [ 2793 | 5.1

4 S EFNo24 xtiE4 -1.7 15.2 1.3 0.9 63.7 5.6 102.1 | 125

5 K-1401 »EE5 -2.5 16.2 1.8 1.0 | 128.1 10.2 | 1426 | 2.2

6 K-1601 »EE6 -2.5 15.2 1.2 09 | 724 10.9 [311.3 | 88

7 K-1701 w7 -2.8 14.7 1.4 1.0 | 701 13.8 [231.0 ] 9.0

8 K-1801 »EES 0.4 16.2 1.3 0.9 | 56.1 3.6 105.6 | 14.5

9 CELEF) *THE9 -2.2 15.6 1.5 09 | 73.0 5.3 1276 | 15

10 |AK-5(AK1CA3-10) EE&1 = -11.4 15.2 1.8 1.0 | 141.3 18.3 | 2118 | 26

11 A-TiHER B2 " -5.8 16.3 1.8 1.2 | 1254 11.1 1875 | 24

12 NF-35(2) EAB&3 = -12.1 14.2 1.6 1.1 | 122.5 13.8 171.9 | 3.2 ©)
13 KMAK.6 .4G HE&4 | OPH | -16.6 12.7 1.3 1.3 21.9 1.3 64.4 | 16.2

14 KM9 .4G SERS | ©PH | -16.7 12.7 1.3 1.3 18.4 1.0 46.3 | 13.6

15 No.406 4G HEg6 | vPH | 74 15.4 1.6 1.1 61.9 5.3 103.5 | 10.3 | ©
16 [No177KMAK.3 .4Q RE&7 5 -1.4 15.6 1.4 1.0 48.4 3.0 99.1 7.4

17 Ne190.6 FRERS ? -2.3 14.9 1.5 1.1 75.3 5.4 122.3 | 6.6 (e}
18 No192.1 FRERO 52 -0.6 15.7 1.5 1.0 60.0 5.2 103.1 | 10.9

19 NF-35(1) HE&10 = -16.3 13.5 1.8 1.2 79.2 4.6 154.1 | 14

20 | KM.i-Amffi#No.6 | 5XE&%11 Fii -5.1 14.7 1.6 1.2 80.8 6.8 119.3 | 6.9

7187



3) AT AU I AR

R Oy EBERE D T 4 L F£ 5 IOR LTz, EE TOR AL, AK-1
FERED 29 RIZELA~ Nol2 FEREIT 32 A, Nolb FEREZE 30 A & TR < 72 HHA A
FL BT DSEER M 2> O EED 72 &l U7e, BRREIE, Nel2 BEREDS 1.7, Nolb
BEREN 1.8 L 7o AE Rl & T o 72,

TR, IMEA & RER ORI & 72V | Nol12 BERHIFERE A >~ 7 2 /L7)Y 8.0ppm,
fiefie—F L78 104.2ppm. Nelb FEREITIH 7' 0 VR =F )L 6.3ppm., 1 VT I VT
a3 — L3 116.Tppm & 720 | IRFEEE T HMHEE R o7,

K4 PEEEEREGERER (RERS)

BlEs =351 BEH [AXRBE| 7L BRRE | TI/BREE | 2R |ENEVER
(8) (%) (mD) (mD) (%) (ppm)
15 AK-1 29 +1.1 17.0 1.8 0.9 0.7 58.5
25 Neo12 32 +2.1 17.3 1.7 1.0 0.8 44 .4
35 Nel5 30 +1.1 17.0 1.8 1.3 0.8 32.6
5  PEHEEGERER (HFRAD) (ppm)
BlgS | B& | EEIFL | o708 /-0 1-7%-0 | EFEE4Y7I |i-7IVZAI-W| H7 VBRI T
15 AK-1 99.9 61.1 48.6 7.9 170.6 2.7
25 No12 104.2 62.2 69.7 8.0 185.0 3.3
35 Nol5 61.3 47.0 33.2 3.5 116.7 6.3

FEREEHFE A XN —13 4 T 5 Mk (LB ~5 : ) TERERREZIT o I-iERE £ 6,
WRF 2R TR LTz, FEROFEHEIT, AK-1 D 2.69 12k, Nol2 Rk 2.08,
Nol5 FERFT 2.54 L MEEREE b EWEHE & 22 o 72, BRFIE.  Nel2 BEREL [N F
BR. Ao U Bk, BHE] | Nolb BEREE 155, FESD, Avy - TRk,
PERAF) &, IJFEEETHEE L ol

* 6 hEBisEGEER (BRERR)

BIES| B & R (EH(E)
15 | AK-1 2.69
25 | Ne12 2.08
35 | Nel5 2.54

KT PREEERGE AR (R

@EJIE% ﬁ% E %EIL EEF

UEHY OB B IBE, £& BREFY,
15 | AK-1 [HOFW EA, IRTILR, TR, EiR, OO, JIK, 30K, 7L
BHR, RIKEWD, BEOVFY, BFTTF, POLLE. KR, 7TV, by, Bidhh,

NFTFHR AVFBIR RIRRL, Soo&%, RiBHk, WS 72 BRFY. I6E. L& LIIEHY.
28 | Nel2 [BRSTLY, Iv—TEITRITH, TN, OOFFTF . KANEERF, ©OBK. IhbY, BRIFL
v—TJ ERR EHRE. . FE? HEAY? ER ASVRR,YUTR, R

BE.ATEL EOH, A0 - FRE BRI, SADYR, S50 ik,
3% | Nels |AZHFEFT,REKDL, To08Y KPPEL, B, BoHELL. Bih
Bk, FYUBWLHEL HTBE, OO/, MLk,
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3. BlghEd R
1) fHARSE
#8ITRT LT, A~J @ 10 fiEY; 20 B CHGMESERBR 1T o 72, AN
K%, Nol2 BEREIZ 9355 12 B8 (7 /L — LERNiE 5 BR. FiKil 7)) . Neolb B4Rk
3% 61 (7/Lba—/ ViRl 2 BB, MUK 4 88) | Nol2 BERE & Nolbs BERE DRSS
AR 1855 2 8 (WKE) 72572, FRlC, BESHEEE Loz, JFUERK
KB AECHIA R E S I E AL RH - 72,

8 B REEHER ((HIANE)
| B4 L] HEi5 JRALK BESE%) Kk (Kg)
L I B | MO, #REE-FE | 55, M58 | 800 ..
2 I HPEE A, DK 50 1500
; omm | B | mmaces [ i o0
S N D o] WSk AL 750
5 | Nol2ERt E = 35 750
6 (915) A MEBEZFES 55 800
T aze B = Y I S T
s | C | memEs | 557 .
9 bk 37 G MEEEL 55 900
10 ;
11
12 H 1&-BOR. BHHATLVE 50 900
13 TIVEE E MEBECES 45 3000
14 | Ne15EER | | E | wmss | 85 | 750
15 (315) G MEEEDL 55 900
16 | (6:) wkE | G |  wmm@EcEs | $850. #55 | 900
It e J | mmExEs | s0 | 2000
s | E | mEESES | 3 | 750
19 | Nol2EER K H B .50, B MEECES 5855, #58 800
20 | mARE | smxE | B | mwom #REECEs | 3855 #58 | . 800

2) bRy
FHE Oy EBERR D BT 9 &3 10 (TR L, 1 RIEH R R R &
FAROMEM & 720 SR EHIE, Nel2 BEREO 7L 32— LYSHIEC 31 B, MK
T 274 HE, Nolb FERHZHARD EXORRL ROMHEANH 72, BEEIX, Nol2 [
FEE Nol5 BEREHEC 1.6~1.8 & JE B4k & 72 o 72,
TR BT ARG RER & RO & 72 v | B ~O TR O H>
SEFICRIEIZ W EEZ BTz,

# 9 Bl (RAEZES))
EE 4, s 32 B HH LR (7L RBIE T )L RED
(H) BABE | 7Tha-00 | BREMm) |73 /EEE(m)
Nol12BER| 7IVHRE | 4355 31.0 -0.6 16.9 1.6 1.1
HKE 55 TR 27.4 -0.6 17.0 1.8 1.3
Nol5EER| 7IVRE | 13525 26.0 -1.1 17.3 1.8 1.0
MXRE | 3B4m 25.8 -0.8 17.6 1.7 1.3
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* 10 GRS (EFEXED) (ppm)

[izaS 2 A FEEE TV In-7"0" )= -7 %)= |BEERAYTIMAYTIVT Va—)| h7 ay g iv
1 83.9 75.9 57.4 6.0 155.8 3.2

No12E2£3| (93512 %) =/ 57.1 52.3 32.7 4.3 126.8 2.1
=K 138.9 104.8 72.3 8.0 185.2 4.5
1 74.6 66.6 27.5 3.4 105.3 5.4

Nol5BEE| (33H6/) =/ 48.7 57.7 23.5 2.6 90.5 4.6
=K 92.3 71.3 37.5 3.7 129.7 6.6

2) T — MR

Nel2 FERHZOWT 10 b EIEZTES | £ OREER, OWniE, i (256K
I CEAVER) | BRI E ) S RORLE D, QF D IE, SO0 - BIRTAT TR
O@EIL, BIRZ A T THERH, EHH0EW0n ) LENTWVEERE, @FiaZz B L
AN

Neld BERHZOWTIL 4 A BEIEZTHE | ZOMER, OFD 7 1 VT T VE
REE LTI, NI RG TRET D, @F DI, 00 (A v 8- Rk T
Wohdh, @KbRE, EBEH0mEN D EMNCTVERRE, @RIEZTERT 5.
R 2, R EOBREZTHW ., FIZ, Nolb BERHZOW T, TaEROEE
MNE o T,

4. Neols FERED & VA FERE DO HUS

gl vn—A7a—7—va & 20 E#VIK L, JABEO S BEL R AT,
(F%HR) Lyaih (BEHR) DOBEREZ 53 R RH TWOEE (ODeso) TR®DOTZ, #ER%E
31T RLT,

15
ol EEBHOELL
12 F
11 F
10 F
09
08 I
07
06 I
05 I

04 N
03 3.1

02 - RR&
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— WAV —=2 7 L LT, JdlEELBbhb 7 van=—% 50 FR&IE L.
TV — VoK E A - TR EERER 1D 21TV Ay & /R 00 B 20 R A 3Rk
Lize ZIRAZ V) —=270%, 20 BRICOWT/MEARBR 21TV, WO, FEET.
TRy AEBRYED & B HIIC Nel 5 BERED VREERK 1 ¥k A 1388k L 7=,

Nol15 BERFOVUHERRIZ DWW T, /IMIAG R, RS SR 217V TS IS
M NZ & 2R LT,

5. mmik

Bk L7z 2 8% [RKHEEERENe12) & TRKHEERENels ) &4 L. “FRk 20 4 12 H
2> B R E R FREA 2 BEA LD, 2D 2 FIEORRHE, (B E )72 HIR
WKEZ R E LR CH Y . Rk 21 4F 6 HBIET [BAHEERNe12) 2 L7-
PEIT 16 #:20 7 A T A, TRKHEERENe15) ZAHH L7-pEshix 54 6 74 7 & L if
FEEARTCER D . RN NS EHSE A~ R EE O TR R 2 X > T\ 5,

K HEERENe12 & Bk HE%RENo1S O pE

[ 5IAzCE ]
1)S. ASHIDA, E. ICHIKAWA, K.SUGINAMI & S. IMAYASU : Agric. Biol. Chem.,51(8) ,

2061-2065 (1987)

2) BIPNEOE, TEIIRIC, EHFHSR  BERE LS, 67 (1), 159-165(1989)

MKW &, HEML, R OBiE, IR BERE L, 67(1), 7-14(1989)

HFKHE &, FHHEITEL, IEFEZ, R BiE B, 85(7), 501-505(1990)

5) i) 113595 « &, 88(2), 101-105(1993)

6) K. FUKUDA, M. WATANABE, K.ASANO, H.UEDA & S.OHTA : Agric. Biol. Chem., 54(1),
269-271 (1990)

TEH R, FEBIER, Ba =, PAER—, B EARE - BEW, 88(7), 565-569
(1993)

8) HH R, MRGIEN], WArEk—, FKILE—, EFEEARE : EE, 89(8), 647-651
(1994)

7227



9) FGF&1ERA « EE, 96 (10), 679-687(2001)

10) HIR W : FEt, 68 (1), 59-61(1973)

1) A —, 0, HOME, &fF 1 Bk, 87(12), 915-921(1992)

12) FfRtmEZ Btm - SRR SOE [ERUT AT E o3 BB Efg, p7-p33, A ARRESE =
(1973)

13) {HTERE R FE R - SOE IG5V REOMIIE, p219-p249, I RE REAFZE 2 (1980)
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KEEBRA  FKHER AL v 2 —#4% Vol. 12, 24-28 (2010)
<A % 4 (Grifola frondosa)\= & %
KT I A F ¥ —DH R

NG YN
(FkH R E/mitset o % —)
Toshihisa OHNO

()

~A %71 (Grifola frondosa) %R LTKET 7 2AF % —DHBEIZHOWTHRFT 21T
ST, A X E kIR LT 0.05%00 5 0.35%IN 2 C/KIRIEZ 15 BFFLEITH 2 &
T, KEZEH O THY OB S HEIRICELSEOND Z LB go oz, ZDXH 7%
EAix, 7o 7 7 —BIEENMEB Lo~ A 2 7 IZiEBO ey, ZoZEnD, <
ABZTICEEND T T T —BPKET 7 AF v —IZB 532 EHEH L7,

[¥8 =1

KELD I L S ITIHREI OB SOKE 0 e EOMMENRKELBELTWD E SR Y,
HARTIZER 5 2 < TR B KBRS — I IF £ 5 P, £ LT, dkIdek RS < TS
SRV EMBRHENMENE S Y, ZOEKOKET 7 AF v~ BiEE LT,
TuF 7 —PEHEHTELORREINTNE Y, LanL, 2o aFr 7 —Yi3MmE
M BER LS L7 0T 7 — P Th 1 | L0 Z KT 5B L D b I3
HEENDEEZDLND, —F, REARBRETIRE FHBICREND~A X 71T
BRI TT—PEESTWHZERRESN TS O, B Th i~ X7 &
LCHEKRDKET 7 ZF ¥ — N B TE 5D THIUTHEFIIZ T AN W EEZ
bND, I T, SAXFTIZE S TKIRT 7 AF ¥ —DUENTEDDO0EMT-,
PR C. 2O HOWTH —HRFT 21T > 72,

(5 T51%]

1. A X2 TRIELIEKRERT 7 AF ¥ —OWE

MELE LT, HE2EFBbOBGEEAEZT VI NRTFHFTI0CS5 » Al L Ty
KALSHIKEMHEH L, KEROPFRGIEIL, T~ A1 ¥ ricfmted (g~ A %
r) &, K10giZxLCO0, 5, 35mg iIL T, Z&¥/K 16mL 21z, 1, £721E 15
RFfF IR CIRIE LT, KB 720 O~ A X FIRINEIL, £ 210, 0.05,0.35% & 72 5,
RIS TH, 20mL OZKEK T3 ERZ Wi LTcth, KEBRE KL GHET26g & L
THY U Fy FICANERK g (1 T ELRR SR-W100) THREKL7=, 305746 L
TR E Y Yy — LI L TR NEE LT, TO%T L yY— (247 hEE
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RS TTP-50BX I AY) ZH ] L CKRERT 7 A F ¥ —DHIEELT o712, KAk 1 Kid >
IZDWT, TEDOFE S D 10% F T 2mm/s O L TIEMG ATV, BT 0.1 B fs ik
B 2 B0 . Z Dk 2mm/s ORE THIBED 24T - 72, JEMEM EOR KEA2H S, 55k
DITEORKMEERED & L, K0 2B S THolE T U RAEL Lz,

~A B FICEEND T T TR, @EOBLETIIAE LIS WY, 22T,
Kk e B D AT 7T 7T — B2 EE Lo~ 1 Z 7ikeih (BUlEl~ A % /r)
IZ2OWTH 35mg I L T 15 FRIE L, KERT 7 AF ¥ —OHIE &[RRI T > 72,
B~ A X2 5 Tl 70T 7 —BIEMED 10%LL T IR L TV 5 DIC e, i~ A
HE7a T 7T —BIEENTIEAEHRS TWNELEEEZBND, WTHORERX | K
A7 30 KLl EIZHSOWTHIE LT,

2. wAXTRIBEICL > TR LT 2 % v XV B EORE

KT 7 ATF ¥ —DORPNE L FROFETEREZIRIE L, 1. 7213 15 FERIERZ I
I 2 [EY L C, 12000rpm10 23D L7z By &2 ool (et 2 —
B2 I 7 F 7 NCH-21) HEMIER LG LT, EOBNLEZILHESITEEEIC L VR
BESHTHEZRZETEL Y, ZTOMICH v BHERE5.95 2 T Ed %
ZUNRTEHEMEL Lz, B, W~ A Z OB~ A X FIRIEOL X, <
A2 THROEHEREEZELGIWELE L,

3. AEEDME
KHEBRIOAEEZOKREIZ., A Fa—F L NOtRE., ¥7-13T72—F—0D%HE
LeEE (p < 0.05) ([ZX0AToTz, AR b R Bl & & KD T 2 AED
FHRABIMR DORREIL, 7 Y  OMBEREIEIZ Lo 7,

(R & & %2

L.~A BT 2RI LTEGE OB T 7 ATF ¥ —

bEIZFEL KRBT~ A X7 35mg & & HIC 1 FFERIE LB A OKET 7 A
F v —%F VIR T, @~ A 272N LEEAEE. BRI TREROE X 23
KW L, B0 ENTURAERORLEF L7200, S, ¥0 NTUREL G
IR E OMICHEBZITRBO N hoT-, £, ~A XL & HITRIE LK
L, HTFREHEZHERTBY v/ X TR0 NS Lic, 20513 15 FEEIRIE L7z
BEIZ bR bz,

15 RERRIE L7235 A0, Wt~ A & 7 Smg IR0, 35mg Wil & I BRI b~ T
BEICANT U AENER L, W~ A %7 35mg RN CIRERIN L THEICR S
N bR oTWE (F2) ., —F, UL~ A ¥ 7 35mg ISINCiE, ANz~ T
HEREBILI R -T2,

DLEDZ Lt dkicxt U TR~ A & 77 % 0.05%0 5 0.35%%s0 LT 15 REffE
FEDRIEZTDHIETRIDONRT UV AENRFRICEA T2, MO THY O H
DMRRICH R T D Z &nmpmole, o, #lfi~A 27 TRFMRE L1256 DHK
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1 XML 1BEIEELEBEDORBETIAFv—

YA BTIRNE TR Y NS URE
(N) (N)
EHELFRERE THEXRERE FHELRERE
0 35.0+4.1 9.15+0.48 0. 265+0. 032
<A 27 3bmg 33.8+4.8 9.33=%0. 60 0. 281=0. 042
AF1—TUMDREICIYABREEZRELZEC S, BERES%TLHINE
FEENREDONGM T

K2 VAT E1SHBERELIZBGEDRBRTIVRFvy—

AR THRME s Y NS URE
(N) (N)
EHELIZERE THELIZERE THEZZERE
0 33.4+4.7 be 9.32+0.62 a 0.284=+0.038 a
IR AAY 5mg 31.8+3.6 b 9.69+0.53 b 0.309=0.044 b
E1R<v14 424 35mg 27.5+3.5 a 9.39+0.49 ab  0.347+0.040 ¢
HMIET A 24  35mg 35.5+3.5 ¢ 9.46+0.47 ab  0.269+0.033 a

Ta—F—DEELEEKICL>THEEZ (p <0.05) ZRELR. HBORNMNFZ
EFLVAEEORICEIAEERELNHS.

BT 7 AT v —NERE L, BYLE~ A ¥ TIIERFREEE L CTHE LRV, g~
AR TETaT T —BIEERNZEAEE S TRY BV~ A & 7 TIXER L T
HEHNTEXLZ b, v A X TICEENDL T aT T —ENKRT 7 AF ¥ —ITH
HLTWAH RN H 5,

2. YA ZTREIZL S TRELT 55 X7 Bl king& D%

RIBRHZ 7 0 7 T —E RN\ 56 Kb o & X7 B afig LIRS b L TR
BERPICETHT B2, £LTC, 77 7 —BIEEAEWIEE AR LT 5 4
VRTEHEMEITIZWEBZLND, £ T, AR LT AX NI EHRY O EE
T (F3) .

Wk 1 ERIRIE L2 6. ~A X 7 BIRINCHE 13mg, #2E~ A ¥ 7 35mg N
TlE 32mg Th o 72, R{ERM 2 15 FEICIER 325 2 & T o~ A Z 7 HIRINIL 34mg,
HLlg~ A 2 7 Smg ISINIE 54mg, Foig~ A Z & 35mg IRANIE 115mg & 720 | 1 KffEiR
EIZHTEIN L, —J, BB~ A &% /7 35mg IRINCiL 36mg ThH O . RN &

£33 REAICKYAIELETISEONIEHREYDE

2 ERE i X0 )1k BN EBREYME
(mg/100gK)

0 13
1k BRI Ay 35mg 32
0 34
BRI AaY 5mg 54
1 S gIR<v (424 35mg 115
BHNEBIA 24 35mg 36
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AR R OB BREYE (mg/100gK)

E1 WEES R OEBRENEERBD/NSVREDHEE

IFFE UM TH 7o, Wk~ A ¥ 7 15 REERIE TIE, 74&5’31%57D?7
— P NERICHOTZ > TER L, k& X7 ER0fiE L CRIBRTPIZIEH L=
WmLzsEZ2Zonb, ZOZ LT, KhizEEL L it~ A 2737 r 77—+t
EHEREL . B~ A X2 7137 0T 7 —BiEEMEVWZ L 2R LTV 5,
AL LTe 2 o R SRR & KB DN T A EOMBEEZFR TR (K1) .
FHBEERERIZ 0.965 T 1% DfEMREE THBEINRD bz, "y Xy BHkipg &
KERD/NT AN RBD N2 Enb, v A X FICEEND a7 7 —ENRN
KT 7 ATF ¥ —%WB LICA[EMERH D, £, ZUTMA T, Ak 542 08
FHRED KD NT o AERCKERT 7 AT ¥ —OIREIZR Y 5 DGR H D
ZEMWRSINT,

[ 511 3CHK]

1) EfE, SRR, PTAERTRES, SRNATR, ERER), WINEEE, AR L Bk,
22, 452-461(1969).

2) [EERICHE, New Food Industry, 19(4), 65-71(1977).

3 EEREAN, ElEh, PNEEE, PrASHTIRRS, ARIES, 21, 597-603(1974).

4) BRI, AFEE, HRE, BERAESEN, MR, %ﬁ%% B HIER, H
B2 =, KEERF—, &R, 45, 683-691 (1998).

5) Watanabe, M., Arai, E., Honma, K. and Fuke, S., Agric. Biol. Chem., 55, 2725
-2731(1991).

6) AKiiE—, HbHoOAH, HREIER, &R, HFUIEKR, KEES 47, 43-48
(1994) .
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7)) WEOIENE, FRAEY], B, HEHSET, New Food Industry, 44(7), 7-11
(2002).

8) Nonaka, T., Ishikawa, H., Tsumuraya, Y., Hashimoto, Y.,Dohmae, N. and Takio,
K., J. Biochem., 118, 1014-1020(1995).

9) MMEEWE, H LE=, SRk &G KRS, B, B AKRRTS 3874178

=

10) KEE(RA, R BRI, ¥—z, |BFT, 47, 37-40(2000).
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ARG BRI A AR o Z —HiE Vol. 12, 29-32 (2010)

FLERE DA R R FARTE

PRy R, ARET PRET
CRCH R AR v & —, TR AR R AEY )
Makoto TOMATSU, Kiichi KIMURA, and Kazuki TOEDA

[259]

P RIEFEOIRIFRIC O A & SN DR KT & Rk OIENE 2 =3 psy 2 A L
s 5 5Bl U 7= AR B ORI P RN E Uiz, 2 ORmid, BURIE L7aWMES 79
B, WIEMRIIGMERIIR E LIz oKD bE oo, &5, KEKRIZE —
TN NEESZENTE, 203 —7 0 MIZHRIEMR S ZAEEL TND I &b
N Tz,

(=]

R AL~ ORBATIC o TEEAERIE, 722> T b Mg B MEREE A3 N7 2 8
ZHY, EFICRERHESMEL 72> TE TV D, MEREMEEE. FRIRNOEWIZX
DRI AP SRE . B LT Yo ~ =B REIC Y S N5, BE, MK g
FIEIZK LTI, IR EILRE 2 ERH HRBEOMR L RTZ RN TNS, L
MWL, TV ~—RBEFIEICKR U TiE, ZORIEMF X EEZERITITEA ST
BOT BN TERIN TV DIRFEEITEE, 1 DL\, ZO7s | BRI R
FRlZT g ~—BERIEIC T L CA AR EERELOBRBEAES N TN D,

AR, AR 23U S MR R K7 Nerve growth factor (NGF) 7¢ &
PR SR 2 K- S NS LS D AR ZEMEIR BRI L CRTBEME D & D 1B A & L T &
NV, HEEEZED TN D, NGF 1, MR O R B X OWEREHERFIC & » TEZE )
RAIRBHNFTH D, HIT, NGF (F, /~—F Y Jile EOMPREMEREIC LT
LANTHDLZ ENRBINTWD, ZHICEY, EEANO NGF L)Lz B S
5 EE, FRAE, PIREREESOREICOAHTHLIEEZX LN TS, NGF
X FE 7o M OMFRRSEER IR 1 &[RRI, 8 & R R OTRHEA ) | IEGHE TR A |
FEALFEELY & L CoORHFHREMEAHE ST 5,

L7 L. NGF OREFEIINECTH S Z D, NGF HIEOMHIZITE < O
W0, —IZ NGF AIRZRKR THWS Z L3 3ERICR#ETCH D, £ 2T, NGF
& FEROVEME 2 7RI oy & B IR A G ERRE T DR L HHE STV D, v Th
ARIZHR L TRENZED D LW BRI S BIC BRI SN AW H ko Y
ERWE#E & LT, 28 URHEY H SO poly alkoxy flavonoid $5°), v — X~ VU —H
kDN RS BN D, T b O AT, ARICK L CERITER O S THAT
HHHLODO, 29 LicEmIE—F%2E L COAER - NEEOMRENRLT L
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HLZELTWRWOT, [AHEEITZENLL LD NGF RGN Z A7 2 o227 4
e LTRIION) =2—2 3 VOYERNLEEN S,

DL BRBLEND, BlzIE, ZOEEEET DD ZAET DMED ZRET 5
ZEFERHTH Y, BEICEEARE Candida antarctica DFIRASMERRE K57 25 NGF HRIETE %
AT ZERREINTND Y, ZORGE, MEERBEEDE (A A —7 77
% ) O—FE T % mannosylerythritol lipids T %5, F 7=, BEHRE (Saccharomyces J& .
Candida J&. Kluyveromyces J&) /> H% O MMkERECER® . 38 L OHLER HE RBETL.
FLERTA & BERF O S AL IR RE UGB ER S 2 AT 5 Y Z EBREnTWS, L
ML G, 2D OWME COMEEBSCEERZ G T 0MIIFESNTELT, £
72 ZAUH S NGF FREMEZ R T8 9 BB BT ATV Ru,

ARWFZETIE. FLBEHE Lactococcus lactis DEERHZ I NGF BIEMERR 0 3MFET D Z
EEHOMTL, SHICZ OWEBEE WS TIZS ZOEERFEL TN D
ZLERAND,

[F28r071k]

1) HERE OB « [T

AERRIE, KRR\ ZRET (BED J\IEET) OHR ESREE TEfh L) fEmE
sk LV PR BT OFF Rl A CERIL 72 @31 0.1g 2, A EHKPICEBRE L, 20
BZER 1ml 2, 1%2E K %57 Lactobacilli MRS #Z#i (Difco) 20ml T/ER L. 30CT
3 HIMEEEE U BE - BUG L7z,

FLEAE O FIE L, 16S tDNA O FEELFIFE R M Hui & bEFE S b ERERIC X {772,
16S tDNA X, E. coli \ZB W TRIFMEDE W' O WOR L7 74 ~—& -
ap=—X%A 127 K PCR T, BXZ 1,500bp Z#Hf5 L. fifwc L7-HEEES % Fasta 33
KO Blast & & BV THREMEE 21T o 72, FEEEMERSRIZ, API50 CH/CHL (H
KEAFAY 2—) ZHOT T 72,

2) NGF BREMEOHIE F7 ik

U< MiE 1 %, VR 0.5%% & DMEM 554112 PC12 #llfid (T~ b EIBEE
BB AIIER ) % Ix10*f/ml (2725 K HlcaT—Fra— &7 96 K< A
/a7 L— Lk (Greiner) (290 pl TOfFM L, 37C. 5%CO, K FTH# L7, 1 H
%, PR 10 pl 2RI LB AT 72, BRI 248 S BE AR S TR L,
PR ZE L O e I MR O B UL BT 72 o 7o A OB 2 o Ml fa B o 3t A HI A
ZRH L. NGF &ML LT,

3) NGF FRIE M 5y 0 7

DEELT-HBEE D Y B I BIEMED B No. 3463 aH £RIZ DWW T, LLFRET L7,
TN a—2A 10%, X7 b2 1%, BERET X R 0.5% )LD IR L, 30°C T2 H
AR R U7z, B8R E 3D . AP 4y 18 3,000 L2 RAM g 5
(Centricon 3, Millipore) {ZTHrH L7z, & 512, 7715 3,000 L T OB 532UV TUE,
100°C, 5 73 ONMBMLEE 21T\, BV EM 2T, BERIRO—ILE 7=, Sep-Pak
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C18 (Waters) (Zf L. A THEH%. 20,50, 100% A ¥ / — /)L CIEREHK Z 8D, &
PEAZBE Uz, IEMEBI N IE T SR b— & — CIR ML S, FRiEME 2 st o v
J oW (Sigma, MU 91%UL F) &bl L7z,

4) =—7 ) h® NGF &M

TR DOBNERIFL, 7T TFICHMEZHEME L, 25 CTHRAMFFEL, I—7 L b
RO IWARIZEALT D0 BIEE LTz, ZDk, I— RIZOWTiE, KEMXTHREYT
A R UT= Doy Bl B 23 VEHAR & Uz, FLisiE, B8, REhAaR s L=, 1
N RO FEIZHE L T Sep-Pak C18 (2 X B i &1 T\v, IEMEZHIE L,

(2R & B %2

Oy BlE U 7= FLER EE D < DT NGF BRSO SN2, I bIEED N> 7D
I% No. 3463 aH ¥ ThH o7, ZORRIL, HEIEACHIM RIVE R & PRS- MRER L v
Lactococcus lactis & [FITE STz, FTo. MMOIEEEH T HHEONW O G [FIfE & HEE
Shic, ZOROREFRERFICED BV ARIEVER S TG TS, 401 & 3,000 LL T
DKEMAR TE LB 2 bz, £72. Sep-Pak CIS [ZWAE L, A ¥/ — /L CIEH
ENDHZERDNLoTe (K1), ZTORE, A% 7 —VRE 20, BED 100% THEH &
DB IEER S D Z L h, EEOEMERSNTFEL TWDLEEZLND, b
HIEPED IR > Te DL 100% A # 7 — VEEHE ST, v/ 2 P b [R%ELL EoOTEM
zalle (M2), RUICHEEEZ L O,

AR/—ILiBH

e e 20% 50% 100%

0% 12.5% 86.8%  17.5% 914%
1 NGF #EMHER D D Sep-Pak C18 [ZLA 0 HE
TEROHRET., mREEF BRI E-AEOES

WNT, KEKRE WAL E LTI —27 0 hE2RD, HEHEOFELZ T,
AR L7245, Gl Ik T VRICEL L2 e, S—T NV b E
EDREIIN DD Z ERNbhroT-, TEX7=a—2 )V kDA — RiZOW\W T Sep-Pak C18
D 100% A X/ — VERHEIZI, FFIFIC OV TIEIR 20%E55 12, IEPERFED 5
Teo A% IEVERLSY DB - [FIESC, MOFSBEER S « PRI B~ B I BLEE 73
bt b,
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100% AR/—ILiEHE 5 HIL S B
(1,2 ugfml) (5 3 pg/ml})

.= _
A\ SR T & 4 WE B
b 1\ \' 9 ;"‘ﬁ?n%- e
{9\ g N
% q‘\ G
¢ \ > “.’\" ‘.‘-:\ * '.I .qy' *\‘* o
& "‘;', : ,,W i“‘&-.-! ‘? X - o <
N Yy S8 "-yl B Vo X
“‘"* o .“"'\{ W N K
: / {
.,O“ \_4 aJ ‘.{)‘“ ¥ ~ %
52% 429

X2 NGF #EMER S D LLEMED L E
TEOHEIL. Rz RIG-MEDES

=1 L lactis 3463 aH # D NGF ¥;EER D DG

BEEM HY (100°C, 5min TEFHET)
NFE 3,000 LA F
aliat K, A%/—)LIZHE

Sep—Pak C18 Ig7E 14 HY (A2/—)L 20, BEU 1009 TEH)

[F5EE])
HWEE O, RFE L CW WX EERIES - L ET, £2, 5l -
BE 2 W WEEAR—EL KEERAE L, B8 BRI L ET,

[51H3CHK]

1) B. Conor, M. Dragunow, The role of neuronal growth factors in neurodegenerative
disorders of the human brain. Brain Res. Rev., 27, 1-39 (1998)

2) FAZRFEFFTF W02005/025605

3) F§BH 10-279500

4) %FBE 11-255623

5) %¢BH 2002-060340

6) %G 2007-230945

7) H. Isoda, H. Shinmoto, M. Matsumura, T. Nakahara, The neurite-initiating effect of
microbial extracellular glycolipids in PC12 cells. Cytotechnology, 31, 163-170 (1999)

8) %A 2005-213205

9) KB 9-023848

10) K. Mori, K. Yamazaki, T. Ishiyama, M. Katsumata, K. Kobayashi, Y. Kawai, N. Inoue, H.
Shinano. Comparative sequence analysis of the genes coding for 16S rRNA of
Lactobacillus casei-related taxa. Int. J. Syst. Bacteriol., 47, 54-57 (1997)
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PEIMESE  FRHIEREE MG ¥ —HiE  Vol. 12, 33-46 (2010)

7%/ PUODOHERRICE T 55T

1.7% /) FUBXOT7FIZONT

7% (Petasites japonicus) "PE, X7 R 7XBICBT 2 HAREDLE - HETH
D, BABIOHE., TEHICOM T OMERKOZERTH D, REICKIALEDDIERIT
7X by EMER, COBXITERE EbICERICERTEY ., (7% FUKRE) oL
DEETREINTWD, FRARTIEIBEM 2412 TROM]  KEHZRMT 5L LTEE
ENTVD, 7XOEGRIZEFEICES W TREROEMR R R L 2O R PIFIEE
NNTWd, BRIZEBEWTHE 77X YIS hbEKZ R EOIENSLEINTVEHED
O, EAFEOEFNE T ILRB LR EIMD TR TX 7 by LRI T 2 5l

TEETH 5,

2. 7%/ bU®in vitro BT HHERHHEDOKRIE

A & XA A A D E RIS R EOEN 2 EE L B R L2 REED Z & 2R,
HERE L~ 38 W TG U AL Ak PN CfkHE 20K oo miT BTG 105 /il 2 IR MG M i iz oxfk 4% 2 &1
EVIENiAMRO, BIOY A XOWEMBAAE RN ELET L EERIND, Lo THIBE
NERG MR 2> & DR ~ D AL NI HER I R 2 7o T 2 R HfFs N5, v 7 A
HRMEM MR 3TS —LIMREZ AT 7% Ny OFIERmDEE R LT,

7% by X ZER

2007 4£ 5 A, BKHARKEHHEMICES W THAET S 7 X (Petesites japonicus) DAL
FEH, Tbb 77X b ERELE, 77X MU EEE. BREZRICHT. IAMICED
MEILEAT T, 200g TODOMKEZNENSBEEOF 7 — L b L IEAKIZED WHhIE
FfFEFIC T L, itk aswE Sz, TORKR 32 0¥ 7 — Ll =% 2 (PJET)

L 64g OEOKHH =% 2 (PJHW) 215 7-,
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Fig.1 #HERANICBEETS7%/ by Fig.2 Cell viability of
(Bkm i, R, @R 2007 42 5 AR5 P. japonicus extract

7% FUHIH T 2 OMEEME

3T3L-1Mife% 96 V= L7 L — hCHFE a7 helho THhHH U T EUM,
2HE, BEBEZKTLZX ) by 22 A, MIAOEME (Viability) % o HE 5m a5
WST-1 (m¥a, AT 7/ AT 47 A4) CEXVME LR EE Fig. 21" LEE, 7
¥/ bUt =R A0S b X ) — VI =% X (PJET) 138D T & i C I B s vk &
SO, BUKiH = F A3 2 MREEEZERD L Z LT hoTc, AEIORKENL 7 X
J MO FAOMEEEIZIEFICH <, STIL-1 MRICEE L 5 2 5 /REM 13D TE W
WX 5,

3T3 —L1 #RBE/R

3T3L-1 ML DN HINL ~D L RE D S WK Z G DT O DA 7 ) — = 7 % Fffi, IR L
ok mWKEMNNT, 7% 7 FUOHEHMREFT -, 77X vtz d 2%
WL 7ok R, IR AR o s b imdl A IR bhviz, (Fig. 3) #IZ PJET &N L 7=
Yitr. BUEICHE S 7o, — 5 PIWH O M2 B IL e Th o 7z,
JEM EREE O LK

GEBA ANV Ly ROWCKVRE 20k AFELME L TENEBEEL LR LZ/HR.
(Fig. 4). PJET 10pu g/ml @I TGN EFE =D 500 FICIE T35 2 &R O bivic,

7347



IR (B 200 &% 2 — v RN
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Fig. 3 7%/ P wHiH =% 2 3T3-L1 A5 154 fa 43 1L #p &l
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Fig.4 Effects of P. _Jjaponicus extract on 3T3-L1 cell intracellular lipid
accumulation.

3T3-L1 cells were cultured in maturation medium with vehicle (20% ethanol, final concentration
0.2%) (A), 5u g/ml PJET (B), or 10 g/ml PJET (C) for 7 days, and stained with oil red 0 (bar:100
um). 0il red O stained lipid droplet accumulation, which is expressed relative to control cells
and shown as the mean =S.D. (n=6) (D). Asterisk indicates significantly different (x p < 0.05,

%% p < 0.01, *%% p < 0.001) from the control.

GPDH 7 1t o ¥ Al

GPDH G (7Y kv — b 3 U UK FERER) 1T, e X7 b U U@Brbh
YRR DGR ER 7 U Er—L 3=V UBEAERT HBEHE TH D, GPDH JEMEIX 7 L=
— AL OEMERTE Z 2B OELEBRICL b RVEFTL2I RO TEY,
fEF AR L D BE R RED —>Th 5 P, GPDH IHFMIZ LU BTk 2 I L. o b#k
THIIHRACEDEZT 5, SRIOFERTIEFEREHTO 2 AM O EZ K%, AR H
B:#% 4 H BIZ GPDH {EMEZMIE L7z, Fig. b ICEDO/MREZR LTz, PJHWS 1 g/ml & 5 i
10 1 g/ml W1 CU GPDHIEMEIZ LR RBD vl o 7223, PJET QWM 5 u g/ml P 372
bbb boug/ml & 10pug/ml IRMTIEFMBD TEWVWEBEDOIFEEE T2 O, (p<0.001) ZD
MR, MO CEERBEAKESE, GPDHEMZ PJET NME T S5 2 & & WHICR
7=
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Fig.5 Effect of P. japonicus extract on GPDH activity

3T3-L1 adipocytes were incubated in maturation medium with vehicle, PJHW or PJET, and harvested
4 days after the initiation of differentiation. GPDH activity extracted by sonication was measured
spectrophotometrically by the change in absorbance at 340nm of dihydroxyacetone phosphate. GPDH
activity was expressed as mU/mg protein, where ImU is the oxidation activity of 1nM NADH/min.
Values are the mean = SD (n=4). Asterisk indicates significantly different (k p < 0.05, *% p

< 0.01, %%k p < 0.001) from the control.

BERT., BBERERBITY A P4 X —2X

AR I HE R D 3 A 13k 2 2R+ O EE IR BERIC L - THERT 228, % O &Y 8T Mg
NGRS EREOEMAZITOBERFORBICLVEI RIS D Y, BREOIEMEIC
X3 >DERE N 137245 PPARy, C/EBP 7 7 X U — (C/EBPa .C/EBPB 3 X TOY C/EBPG ).
ADD1/SREBP-1c (adipocyte determination and differentiation factor 1 )25 E $2#IZ B
HLTWAZERMBNTWD Y, 207D IR IIM 5k i FE o #11#1 Be i © PPARy 7
71U —, C/EBP 7 7 I U —_ SREBP-lc OBRFRENBD SN L Y, FBLL - PPARy 1L
C/EBPa DRBEZFER T EEINTWVDH, IND DGR PPARy & C/EBP  1X i KA 72

JEEARAEFEFELTWA L bR TWA, 3 ODHAER T : PPARy . C/EBPa . SREBP-1c
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(ZAE A MR D 3L DT B W C EHE T CTEERB X 2 L T\W\W5, 72 I8 kE
# FAS (fatty acid synthetase) (TE#:, RMIGMICEHET 2 FERBETH DL, VITF
IR S W E N D0 AEROFEOIR Y AL L EE ORI EE 2T 2 R
NRTFRTRMOME LT OBRERY A P IHA X=X (KVEY) Thd,

UEDEER T, BBUHAKEH., 4 hI A F—ADOEBEICTX ) X ARG 2
% 58w R D T2 I LB 8% 3T3-L1 MR IC PJET 5 u g/ml Z RN, 5fLiFE 4 A HIZ
MM CHBL L7~ RNA & cDNA ICHEE . RT-PCRICK W HIE L7, *BIZEBEO A ZIRML T
FARICHEIE LT, "R —E UV TBEFELTBRBT ZF &2V TH RNA OB & % A
MEE L TSRO KR %EZ Fig. 8 IZ/k L7z, PJET MK OB N 1T x| & il L T
SREBP-lc WA EICEKTFTLTWDH Z & &7z (p<0.05), & HIZ PPARy, C/EBPa (X PJET
DRMIZE VD THRZRFEEEORK TARD LN (p < 0.001), ZNHDOFERITEY
PJET (T X 2 HiBRAR WG L 0 o3 Ll X oAb W I B W CTHER B R F R B R IC L » T S
NTWDZENRRBINT, E/-FASORNAEBE LMD THMHICEKTL TS Z L &R
Wiz, VFF U DORNAFBRBIIRELBRL THAEREZRDDIICEL N1,

LLEDRER I Y PIET ORI B3 2 85 K o R B 6 2 B s K ORI & Ak
BEEORBME RN SN0tz 7% 7 b7 O3 il 580 5 2> TR
ROBEFLRLS, RHOME TH D, RBAI T X OIENMIEO 3L #H 25 PPARy ,
C/EBP ORBMHEIZ LD ENHESNRTWD Y 7% by oMEHERIZE T X0
MEER & LBT 2080855 W2 D,
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Fig. 8 mRNA expression of adipogenetic transcription factors, enzymes, and
cytokines in 3T3-L1 cells.

3T3-L1 cells were in maturation medium without ((J) or with 5u g/ml PJET (M) for 4 days. Graphs
show the mRNA expression of adipogenic transcription factors (A), adipogenic enzymes (B), and
adipocytokines (C). Data are expressed relative to control cells and are the means = S.D. (N=4).

Asterisk indicates significantly different (k p < 0.05, %% p < 0.01, *%%x p < 0.001) from the

control
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3.7% /7 hU® in vivo TR D HUAEH R O BEE

HIERERE~ Y AZHWZHYERICEY 7% 7 bU OB ROV TR LT,
BEHROEW~ 7 AT LHT7F ) NV ZXFAONREZMHERT D720, REDOJIE D
ROTHREMMEMEZEOWE., EHICMETONT A —Z—DHIEZFE LT,
C57BL/6] v~ UV A DHKER L OHEMERE O L

HRF ¥ =L XY N—4n b AF L 21ED C5TBL/ 6] ~ T A HWTEREIT - 2,
i B AR 0 23 £2° C, MRE : 555 10%, MBI : 7:00-19:00 sU4T . #A5EIEL : 10-15
Bl /REE 30%7 Ly v ax7 —HFACTHEMLE, TSI 1 BB TEOROEEHE
8 R CE-2 (AR LT R t) 2 vk, PfME®., 74 LI 7ETD3
TN—=FmF, SHEHMOARGMELZER Lz, 7NV —F 3R —0OWHEFS—Y (K I—
Ar— MR, AR LTS CT7TETSOANTEE Lz, KEEOFEEHITET
X (ND) : [E & CE-2, SAEM & X (HFD) : @i, SE &+ 7% b o
TH ) =)L F AKX (HFDHEE) : 1 %PJET # G e @ IENifAkt 2 T h T h B HER S E T
fE L, MEEREIE IV —T T bbbl =Y IZHEAMELE, TOLDERE
[COWT DM RRITITFER L e ho7c, REEEFIMAEAILICHEANE L, KEFH
WM TR, 16 R OME LK T, BIMaE 2RI X 2 RZHEIEL S ETHRE L. ITE. 1B
ENE AL Ak X OUE R E G Mk 2 SR I L TEHEZHE Lz, EfMIE~Y 08
Mg & LU TR L 72212 M5 55 it 2 47 WAL R 0o 24T o T2, 7R B AR BV F2 BRI FK H
BREGEMFRFGEHEEZESOEKREMR T, OB FCFEM L,
KRR TERELEZS3SDI V=T @EARZNV—F (ND), @iEN& 7 v —7 (HFD). &g
+ 7% hU T Z ) — X RARME S L — 7 (HFD+EE) . KRB h 0B R E D FH %
Fig.4-1 {Z/% L7=,HFD Z /L — 7 & HFD+EE /L — 7 OBREIZIF L AR L Ch o122 &
MH. 77X FYZFRARMIE D~ T AOERE~OEEBIIMO TORholz bz b,
Fig. 10 IC Pl E . BRI OAREEHHMOK 7V —T OFHEKEL R LTz, HFD 7 Ar—7
EIND Z V=T LR A2 P RKEERFEZR L TWLIR 20 EFEITRE &K
(T 7V — 7 OEBREIZIL EE OEREET 7.46 g DEN4 U, HFD+EE 7 b — 7%
HFD 7V — 7" & i U CRlBRBA 4G e 2> DARE I O B IE 23 G880 b AV, FAEHIIS 1T 7 L —
TOEREIC 5.36g OENPAEL T,  HAEBRK TROKE, ATk, 5V ER%2

Fig. 11 {Z/;x L7,
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Figs. 11 Body weight, tissue weight of mice

A: Body weight,

Tissue Weight Values are given as means =+ S.D.
#p<0.05 ,

*p<0.05 ,

##p<0.01,

#kp< 0. 01,

B: Liver weight,

C: Mesenteric Adipose Tissue Weight

###tp<0.001 HFD vs.

*%%xp<0.001 HFD vs.

ND

HFD+EE

(n=17)

D: Epididymal Adipose

~UAOKE, BEBREVMKEERE, KRABEVERL bICEFR V-7 (D) &

a7 v —7 (HFD) TIEHLNRWMARO b, AEELET DO TR 2T,

oD

RN OEBEMNECHFESND Y ZAOEMIZH L TTF /) Pz AR EEEL XK

oBERBERSIMEI T2 2 NN T,
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A AL R H AR AT

MPFERNO R Y 7V 54 K, alL xA5a—/, HDL-2 L A5 a2 —/, GOT (glutamic
oxaloacetic trnsaminase), GPT (glutamine pyruvic transaminase) & MLBEMEIZT V7 4
WA DO NI AT L AT L EHWTEERERMICHE L7z, Figs. 12 IZv U 2D MiEH
NI A—=Z—DafERE R LI,

ND Vv —TF & HFD F Vv —T i+ 2L NV 7 VBT A4 R, b X7 —/ HDL =
LATr—/L, MPEEE S HFD 7L —7BHLNICHEWEEZRLTEY, O TCHEWVWEE
ENHOLNTWD, —F, FIROBER Th 5 GOT, GPT (XM E & & Rkl 7 v — 71
BERERANEAE Lo, TORKIIAESE 38 M CHM L 72 AR5 O 5 28 5
Tl EEZEXDHHD VNV —F L HFDHEE Vv — T & T o L a L AT r— L &
MAEMEIZ B VT HFDHEE Z L — T R L RN Z AR LN, Loy L2Bn bl R Y
774K, HDL 2 L AT a2 —/ b, GOT, GPTIZIEM 7 Vv —7HICHERENBD L
Mole, UEOZ ENbEEMBICHFEINLIMPNRTA—F—D LFICELTH 7 X/
Ny ZXFZAOBRMBMEE, Ra L AT — LD ERZ2Mx 528 ENRETRTZENRD
bivle, Lk, 7% MU X ZXDOIRMPEANBHEEIZEZDDROBRIAILTEZ+ 70 L iTwv
ANV HOD, FEFICHNIEHSIREE 77X ) Py ¥ ) — L ZFARFTLTND I ERN
~UAxHWEEMER TR OO, ARRTIE, vV R2AOEHHE, BEREF DN
B x A X =038, b LIEREHOSHI R EITERL TRV, 7% b OERIZ
BUIDEEHERME RO A D = X AGHIZASHOBREL D, ARRTRDZ 7 X/
Ny ) —Lxx 2AOHIEM R OFK & th O REF 2 HNT DL FriTF e 10
REDTH LV TROLNTND LI RZ IV —WHEOEIN, &5 W ITHE (Platycodi
Radix Ameliorate) OHFAR=> "IZEHLTHEINTND LI R L¥—DOWILHE,

HOHWVITZ R F—HEREINERINEERGT N L DOER Lo TVDHAREMENEZ LN D,
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Figs. 12 <~ U RXADMFRTFT A —FZ—DHR
A: NUZVE®IA4A KR, B:#arvAFTu— b, C:HL-=2 L AT u—/,b D: MmAFEfE,. E: GOT, F: GPT
Values are given as means *= S.D. (n=7) #p<0.05 , ##p<0.01, ###p<0.001 HFD vs. ND

*p<0.05 , *%p<<0.01, **xp<<0.001 HFD vs. HFD+EE

4. ¥

AZRY vy 7y Re—NEWNEBEREWRZ @0 R & L CammbE, BEREE. &
MERGIEEZSNDIRETH 5, PIEIEN B IE G O T 851X AETE B R IN O 9w 2 30 2 &K
DHEFFICEIN DD B2 BT ERBEOMGI 72 EESMICOMO TRERBEL 2> T 5D,
BUE, Bex R BBICHEET DHUBMR FoRBAHRA T CERICITbhTWD, L
RPEWHR 26T H5BMEWE L TCEIT XV, T reF v AV T TR EITRE
SNDEERIR T TR A FMeawndH b, Lo LRl BEROFEBEIZE KT, WELIZ
PUETE T OWRBRERS N THRVAEERD Z WV,

PR I c /R b < VBN TWS <~ 7 AH K 3T3-L1 BiBEAS MG A 2 v 72 5 &
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mEVgICXVvFEIALEm~ Y A ZHWEERZEML, 7%/ b U OHutnmzh i<
DWTHRF L7z,

ZORFE. 7%/ bvox s 7 — =% X (PJET) 23Mifa L~ v T 3T3-L1 miBEAG A
AR DR ~D I Z B E ISR T2 & A BMEBEICL VR L, 7%/ FUE
KM =% A T ERNBO NP 0N, 7F ) by X ) — VX A% 10 g
/mlRINT 2 Z LI K VD TRAZMEDNRARBD S50 g /mlIFMNMTHBMRICED S
N, TNODORRBBUHHOA ALy FODOLEARKRNOERBNICTRINTT, S5
TEE AT 2 EEAREER GPDH {EEOMER K2 O b Z DR OEM T MR ST,
UL EOFEBRTHAMENL 5y g/ml ORBETCLHEIIRDOON,. 77X/ b=y /) —)Lx
F X ORI IR MEN R S 2T 7R o 7z,

TEREIEMMT O DICERLILY T Z A LAPCROFERICEY 7% 7 NV OH RS E
235D LG KT PPARy, C/EBPa, SREBP-1c @ RNA L~ L TOFEEMF IR L
TWDZERPLNICRoTe, BAT X ORI D36l 23 PPARy , C/EBPa D%
BRBEICLDZERAESNTVEZED, 7% FvOLIEIERIZE T % &
W@ T 2P HDLENR D,

EHERIZONT 2 ODBMBIHR TE 5, —2FHZ OHRBHDROBENTED S
N7 =/ —=—MEEWTHD, BRRICZHESZHKLRE T, RECFET D7 =/ — LS
Wy o R B 1 Zh B PN O W TR B Z K OB EN 2SN THE Y . ZomEHITHML -

STV BH, REMARGIE L TEBER R SIS ENICHFEL TWD Z LT v WO REIC
BENDAY T IR : FRATAUBRHD, T DOESITEWHIEHZREZA L TV
L2, BEBEDREIEHFFINL TS, 7=/ —LEMOTEREILE (7 ¥V
PRIEME) 1% 3T3-L1 IEMGAMII D 7 A h— o ZFHE 19 MM #H 10 b As T IS E I
HIOICEWEERDH DL LEORERDH DL, TR N TICHEESRE Va3 e F T E
FATNAY RREDT TR —VEPEERATEE D7 =B ATF LT AT NMED L LB
SHCH B BEWE L LTS LTV D EERT S, b DM E L CHREE
EATL7X ) NURAORAXTTANY [Ny ) Ky (7% U F) 920084 S
NbD, ZOBAFRTARNIEMHENPOSHKRBEZF > TWD 2, £ OEMAR . ALK

BEMEICRIT 2 EBITE R CTH DL E LA RO ESHHE IR TV,

SHIZEENEEBE~ YA ZHWEERIZBITS2 7% NUHERBM R L BRIEL 72, &
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HRIOBENMEBEOEEL LOCMKT NI A= —OHRIZE Y 2O R LT, ®E
BEER~ VAV —TLHEE LT, 7%/ hvx ¥ ) — L X RIEMEREHRERS
N—T DORBEITIVHBERE T IH SN ZERRBOLNTZ, ABRE TRICIIKEOALRD
T, BERIEEMES., MEEEEVEEOHINME 2 HE ICH O, S bICmp T
A—=Z—=TE7F )/ by /) —LZXARMCE2MPHRa L 2ATe—1 MEEO -
SR SR o 7o, RIS R <. NRIRSE ~OEBICHP I hTwn
BRWE RSN OO, EFIZHRONIERm R EZ 77X ) by ) — LR ANHAL
TWHZERRIETE 2, 7F 7 b OEKICE T 2RI EBMEIDFED A =X Lfig
HIZASH%OBREL 2D,

Uk, 7% 7 bz & 7 — L 203000 L0 T UEal BEAE IG A B o 43 b il 2h 3 2 5@
NIRRT &, ZOREMARPEYERTLIMICHRIEI N, AKNERT7X b
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EREA

o EE

KR AEATOWC DI, THRERIEEL TR EHY £ LEKERELFEER ST
PHEERBRICESBILBL LT ET, 70, KXl LARRIRE L ZHE42HY
FLEMBERF LGRS NIMEHZER, [ THE—#HE, B &REFEER.

BEBERR., RS EH N LET, AFROBEICEZ KA TIHEL THfELZHE EL
THKHERFLFEERFH ARBIRSHEZERIZE S E#HWTZLET,

—EDOMFTE . K ORGSO VERR T, BRI E B AR JER B RSB A 1% 1 R AR
EXEFEICID, KARFZRAREE LR R BICHESAAZSETHSITOE L,

HEEB X OEBRSMICEEHTH N2 LET,

AWFFE DO ZFATICHB O ZHRE L TEEE W22 & E LEKHERRE R

TR, HOREHRERBREEROPICEZ R IXEL IEELZBY £ LKA R
FrOERFICRSIEH N LET FFICKBERBSELFER. B —ZEEMER. &
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BEBEEICBITARKE VRV EDOEERSRIZET B3

iR, OHERR T, R, SRR
(KHEEHRAEEMEE & — KER KT, ™ (R KBS ERE)E)
Hitoshi TAKAHASHI, Toshihiko ITO, Tsutomu SATO, Kimio IWANO

[Z5%9]

THEEIE ISR 27 X BOARNIE A2 BRIC, ZKF X7 OB SRIZ X
72 BRAERDOMNT 21T 272, TOFER, IHEOT X J BAERKIZ i@*@&/ﬂ?
FLRR, RIS NT V) U ERENPBARB L OFKE L CORMEICEELFFSZ AL
Welpolo, iz, TOMRAZEIENLUTEKZ VX TENO OBRBERIZL DT X W
ARTEMEE LT, KV T U 02 EHE T 5ERBOKRETFH—E (TPase) &
PEREE B LTz, SDIC, REEZHOWCERNLE TKREZ 6] OX I8

OMEIZHE L2 T I BAERD DI WER DORE 21T - 72,

[FE=1]

T OV E R EIE 1973 4 177 75 k1 (&2F) Z2 v — 7 [CHEeR g2 ke & 2008 4Tl
65 7 k1 £THAD LTWD (EBTEBHEE . IHEEEDORD K E WO @A,
LEEG AR 2235108 CTdo D A3, L0 AR A3 i VOVREE 44 FRE O FIKTE - W5 EEE Tl 1990
FEENSHEHEHEN DTN LB L TV D, BEEEIIE Y 285 < EiZ2mbungs
HY . %%@i%@%%%%ﬁk#é%@f%éﬁ\:h%@&47®%@@%%b
SEBZIYE, WOBERIIMO TEHEHETH D,

{ﬁ@@%k 7 X/ BBOBSRTIEL, BHROERIICR TS K] SIEROT I/
FEREICHERN B 2 Z & D, 7 X VBB 2K L CHER DD 2 ETl 2 BGET 5720
2, ZUNNVBEEREORVERDPENWEEZ X LN TE T, I T, HEYOT 7
= INEI VR, TANRTX U, TAX= O 4BHEOT 2 BEA & EN
DERICEEL, TI7=2V N EIVBRIIZOEGEAEDN HRORS ) 12, TA¥=
YETANRTGXUOBOGEHED BROZT NS | ICERT D Z & 03BKH RS K TS
FHRBICEIVFESNTND PP, Fio, THEDAATICEB W TR G FKET
g (=T T7=v, Fuyr, NITRT770) RGBT L TERT L EERT
Na—)b (f-T ==X /) —)L Fual—,  h~JT R E—/) NFEFOER
Ry E L THEETHLZEEZHALN LY, S5IC, BRHIOET X /B (AL4=
y\ﬂuy“\m4yy)%ﬁ%bf7~€w7w:~w(m7mtw7w:~w\
AV TFATNa—LY LI TINATINa—L) ZEKRTHIN, 26O DITE
RERIICIHIE DM « HERR T IC 2 % LB BIvD,
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INHDMENS EEOWROFMIIET S JBIBEL T X JBOFEE (7 /%
ﬁﬁ)ﬁﬁ%k%z%ﬂé AFFICNTTEE ORISR BRI 2 7 X/ B A= pl il &
HHIE L TITo72b D Th D, IHEEES CIIARKY XV ENBREICL D oS
TTIBMEARLY, Z0OIb—EOT I JBABERICELESNTHEHI L, &5IC
TR BARHICE 0o T 2V BRICEBR SN TER L AR EN Y, EEOT 2
J BRIEFE LRSI £ D, TEEREIEICRIT BT 2 AR ZBEG E WO BN D
5 e, WEITEK GRK) 2oV ETHY ., BERIEVEIIBM D &2 L E 55 R
FERIEME T D, FTo, Z T EHN R KW TIT D & X7 oy iRk
FOAEFEICEENH Y P, BEEGE TRV TIT 2 VBB IO TF ROAERRICEE
NBHDHZ LGS, X RIE ﬁ%@ﬁ&é@* nilE (V) CRERAEREORRD
B (B3R) OMAEDOETIET 2/ BOAERKIC w#ébé&%“éhé-%*?

A SFED & o 737 AL DE NN BT ﬁé%.@%%é? 5% SoPN
OVEIEREE (Z B 1T D7 T X T B ORI K %@%&ﬁbko

(B R C L 27Kk 2 R0 NS DT I BRI KIE T ER O fi#T]

BRI L DK Z L RIENSDT 2 AR KT TR K Z o R 7 B LR
DL TR D 12 DI OBESEM IR 2 W T2 2Kk O LRBR 217 - 7o, ZKIE5 b
(LS, S, BB ED, Mo, &) . BoBEEMMKITE 15 8 (X
KEF U 5 MFEIZOWT 3 B8 L7=8) O 75 MOZ K LR Z R Uiz, ZZKHE
{BIRDOT 2 7 BRIXT VX =2 (R 18.5%) kb %<, IRW\WTRrA v (8.4%) ., 7
NNEI(8.2%) ., ITNEIUEE{.8%) ., VT (1.0% ., Frir (5.9%) ODIAETH-
7=,

F1 BERXODINVEME (FBXSE60%BK. n=4)

(IT]::F 7 ESIE MEBEIFSL S DFE &5

AVE SD CV |AVE SD GV |AVE SD GV |AVE SD GV | AVE SD GV

Glu 280 029 104 [211 018 87 [256 012 49 |268 017 64 |099 g5 52
””” GuA  [174 017 98 (133 011 85 |158 008 53 |168 012 72 |065 004 60
GluB 106 012 114 |078 007 90 |098 005 47 |[100 005 53 [034 (oi 38

Glo 059 007 117 [053 005 99 |065 002 37 |073 003 47 |08 g5 52
Pro 138 022 160 130 017 129 [156 005 34 [165 010 58 [192 (49 52
””” 16kdaPro | 046 005 109 |043 004 95 |048 003 66 |054 005 101 |059 (g2 42
13kdaPro | 079 007 91 [068 006 84 [084 002 26 [087 003 31 [120 (o 47
10kdaPro | 013 010 821 (018 008 415 [024 003 109 [024 002 102 |013 (o 419
24 %98 477 058 121 [394 040 102 [477 018 39 |506 026 51 |380 (9 51

Glu:7' L7 (GluA+GluB) Bifi ; g/100g-rice (BSAELT)
GUAT LT U BRMEY T 1= vk

GuB: J LT EEM YTy

Glo:aJyy

Pro:’A53> (16kdaPro+13kdaPro+10kdaPro)

7487



K2 FUNVEMBERDERFEORBESTER (n = 15)

APase ACPase TPase
ST -0.936 *** -0.539 * -0.807 ***
gaJyy 0.767 *** 0.440 0611 **
A3y o819 0433 065%™
=1 -0.633 ** -0.375 -0.591 *

*%% ; (15,0.001) = 0.730, ** ; r(15001) = 0592, *;r(150.05) = 0441
APase ; Bt 70T 7 —+, ACPase ; BEtEWILIRF O RTFH5—+,
TPase ; MAERTFH—+H

K3 AKBILRDTI/BEFEMREIVNIEHRREDHEE I (n=75)

Egéf;’;r __'f:’/ P gj;}alfj:);:, ~ galyy 16kdafASIY 13kDaFASEY

Ala 0.791 k% 0.786 *** -0.614 *** -0537 **x* -0.670 s***

2k Glu 0.722 **¥* 0.716 *** -0.467 *** -0.384 *x*x* -0.528 **¥*
TI/BE  Asp 0.054 - 0.045 - 0.140 - 0.181 - 0.089 -

Arg 0.787 k%% 0.776 *%* —0.651 *** -0.563 **x* —0.719 *k*

FEEKE  Tyr 0.850 **¥* 0.844 *x¥% -0.652 *** —-0.567 **x* —0.713 *k*

T2/B  Phe 0.794 kx  0.791 %k  -0.652 ¥k  —-0.583 k% -0.692 sk

P Val 0.791 k% 0.785 **¥%k -0.587 *** -0.504 *x*x* —0.649 *k*

728 Leu 0.751 sk 0.744 %k —0.605 *** -0.527 *%x —0.652 *%x

lle 0.722 **% 0.716 %%k —0.632 *** -0.563 **x* —0.682 **¥*

=X Cys -0.391 **k* -0.394 x*xx 0.276 * 0.246 * 0.321 **
TI/BE Met -0.047 - -0.060 - 0.246 * 0.291 *x 0.215 *

Thr 0.706 sk 0.705 sk -0.475 **kkx —0.405 %k —0.525 ¥k

Ser 0.890 sk 0.887 sk -0.710 **x* —-0.629 s**x*x =0.771 *%*

Asn 0.923 *** 0.920 *** -0.739 *** -0.654 **x* —0.796 ***

20 Gln 0.935 k¥ 0.930 k%% —0.755 *** -0.667 **x* -0.819 *k*

Gly 0.808 s**k 0.802 sk -0.627 *x*x —0.546 **xx —0.688 **x

His 0.434 *** 0.437 *%% -0.329 *x* -0.299 *x* -0.337 *x*

Lys 0.543 *¥* 0.542 **¥% -0.451 **x* -0408 **x* -0.464 ***

Pro 0.520 sk 0.510 k% -0.381 *k*x —-0.314 *x* —0.422 *%*

&&t 0.843 *x*x 0.836 **x  -0.654 **x*x —0.567 **x* —0.715 *%x
sk r(75,0.001) = 0.363, **: r(750.01) = 0278, *: r(750.05) = 0.198

AL LTOMEREZBIGE, 20T ) CEAR (R1) BEVGEIEY 8
7B RIEFIEVEN D 22 720 T NT ) U EFEDD IRV S N T 5y R
RIEMEDRELS RDMEMTho7c (F2), Flo, BKE L TORMEZARIZGE, 7V
TV CEFRDOLVHIEILT X BERNEL 20 AT ) U ERRND IR
X7 X BNV IRVEI Th o7z (£ 3),

HoK ST & AR SO ATIC L B RIKICED AT 2V BROAKRREE 2D & K
(o TR, ZEkiC TILESE) - S oks) O%a. 7/ BAeERENRKEZRL,
BORHZEKAZ TILH# ) - 50k, 20K TR OAGDbED0RE, 7 /i
AR ENRMEL feoTs (F4), ZOEBIE, FAT U UNBREICE > THMRLR
TWNWEZ U RTETHDIZD, ATV oy HIHS < WMok 28K
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D E R DB R G RERERAEFENMR T L, W27 T U obien TRE %/
WD LB D& N RS ENBEINT AT THY . AT U RN T
HER 2 SOk Z2HKE L THWD ET I VBOARNREL . KEHZ 7 VT Y >
W7 TR 28KV ET I VBOERNMMETT5720E206n5, B
Kbl & B OMASDEICE DT 2 BROA KR OE W XTEEOWRICEE e
BEWRER S b LEEZ NS,

x4 ERICEARIDIT7I/BEORKIE. R/MEDMRIBEHEESE

RKX{E =/ME

#HiE(ppm)  FXK BR  HE(ppm) K #hk

ExE  Ala 103 55 DI 67 BoE  &HE
Glu 149 &5 D 105 woE  FB

Asp 87 e YOy 62 Ko EWLE

Arg 342 EJNNEC I 0} 238 LYOY -

Vi3 Val 92 &5 (LR 61 IT]=2F . -
Leu 158 e [IT]::E 1 BoE B

lle 62 &5 ]::F 7 29 EJNEC -

FEER  Tyr 110 MEBECEL LA 72 LA =5
Phe 96 &5 1L £ 60 [1T]:: 7 I -

KT T U & T L LI IBEROR A7%&~?%ﬁME&®% ]
THAREE IC B W CIE, BE N R TR CAERE LT ¥ v\ iR I L » Tk A
VONTENSIRENTT 2 B, _XTFRERY T %@—%h%l@%%ﬁ%%
TR & 727 2 BB L AT AR S T O Bk O — 5 &2 k45 Y,
TERELE TRICBI 2B LI OB AHDO pH X 3.0~4.5 THDH Z Lnb, THEBO
B R Ly R SR T i pH DSERMEIC B HERtE T 1 T T —1 1P (APase) RNV
RETRFFH—F ¥ (ACPase) K& L /X7 EDOSRICEI > TH Y | iR
G CTIEH ABD pH NPT CHLZ b hETa T 7T —8 LT I ) R_RTFH
—ERRRCKEDH L RTEORRIZED > T D EEZ LR TE MY,
ACPase & /XU EDIINVAF VIIVERGNDOERT I VB ERT H2HFETH
D, T )XTFL—=VIZZ LRI EDOT 2 ) RN HZEIRT 2 /M%émﬁé%
FETHdH, TNETIHELALD pH#IFHIZT I/ RXTF X —¥ D pH &5
AN TNLZ DT I VBAERICHT HHFH NI NEBXLNTETZ, L73>L\
HHEICGET DT F RVOT 2 ) R EET LTI )T FH—BIcLDT
RBAERLTFETL2OTIERWVNEEZEZ TS, TEEBUTHTESITIEICL D
ACPase JEMME DO DEEIT I NVEAR X -T X I v-Fnav
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(Cbz=Glu-Tyr) THY 9, HIARR Y T -F i -7 T = (Cbz-Tyr-Ala) % 5
B LT FH—BERIES v b3JEESh 7 EEOBS b T 5, BE
(. TR DOFEIE T LR F LR T FH =PI T 4 R OBEE N FEL P, %< OfEE
DT F REHE L L TEORRREICRERENES D Z ERRESN TS, &
T, EST MRHTIZ X 0 B8 (Asp. oryzae) (213 < DX X E RS E 2 — K35
BIL T MFET D Z ENHEEINT Y, 2D OH AN S EIZ Chz-Glu-Tyr DX 9 72
| OB ATF FEEE & LT F X —BEEN kL X7 B OEFE R % 1IE
FEICR TN E D MEEINAE L D, Jeln Uiz b SR RK & 7K I2 O\ T, BRI
B DT X/ WAL & ACPase JEMEDEIRZ A5 L 2T I VBB ERERAK S & LT
HERTAX=UREOT I BRRE EMHBENMELS a7z (F£5), ZIUIEERIEM:
DHEICHIEE R LIEZAREGEEZ AN TWSEZORTFHX—E 0542 HE L T
LI EZ, FITEKRT DT RV BEEBORENRXTF X —EDIEEE LT
HET DOk N LR L= AT ) 2 EEE LTHET DRAENTFZ—
¥ (TPase) JEMEMIEEEZBF L2 (K1), IR Lz 5 ShFEDORK & 2K CTHiGE
L7-fE 5, TPase {EPEIIIERIED 2T I JBRAERESCEHEWRT X JBOT VX = GH
BEEOFERMBAZR L (£5), EHEBEEICB W THERICLIDEKRY N
WODT I BREREIERIED ACPase TEME X W EMEICKMTE H2HIEEE L THE
RHETHD,

0.4% KA /\JE (10mM ZLER) 1ml
0.1M FLEL#E &K (pH4.0) 1ml
| Ff#EmEk 40°C, 10min.
| 3R GENE) 20041
| Rt 40°C, 10min.
0.4M M) &ZOOEEE 3ml
| i (No.5C)
RIS®&  1ml
ZUERIUEBR 1m
| &# 155
60% TF)LFILa—)L 3ml

| Rt 2R 5%

% St FE A 5E (570nm)
K1 FEOBRERTFF—EEFEHRAEEZDRAT—L
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&5 AKBIERDTI/BEREESVINVE N BERTEEEDEE

APase ACPase TPase
Ala 0.673 *x* 0.306 0.653 *x*
2% Glu 0.854 sk 0473 * 0.766 sk
T3/ Asp 0.973 ko 0523 * 0.795 sk
Arg 0567 * 0.142 0.711 %
Tyr 0.729 *x 0.405 0.737 sk
EE
s E Phe 0.718 *x 0.160 0.784 %k
Trp 0.703 *x 0.433 0.500 *
Val 0.630 *x 0521 * 0.657 *x*
Gl Leu 0.721 *x* 0.193 0.764 **xx
T/ ' : '
Ile 0.832 sk 0.398 0.801 sk
S Cys 0.391 -0.016 0.239
T3/ Met -0.118 -0.404 0.068
Total 0.663 *x 0.343 0534 *
0k BIRFE0 1% THE r (15,0.001) = 0.730
> . BRE1%BTEHEE r (15,0.01) = 0.592
* . RRERFIELHTEE r (15,0.056) = 0.441
*x6 FMOBRITELHOTI/BEEILEENOMHEBFZRE (h=30)
tHBAR S ¥ E
a-7I5— 0.562 ok
GNaris—+ -0.047 -
BuJnT7—t 0.560 ok
NIRRT RTFSE —F 0.576 *okok
BEARTFE—EFN 0.644 *okok

*%* : r(30,0.001) =0.570, ** : r(30,0.01) =0.462, * : r(30,0.05) =0.360

(B3 1T DHE D & 2 /X7 B oy B R A PRI )T 2 K dh il & B Rk oD 2
Bk b hhfE (ILHS, LU, e A, KEBEZES, &) ICHE 25 #F (K
M4 BFRGIERAE) A L7-s v — LB L AR 21TV EE O 7 X gt &
& X R E S REERAE E OB AR LT 2,
TEZIT DR D & 2 X7 R R PE I SEE D 7o DI MBI R BIRE 1G5
O THDHN, BEK D SIS HERT IV BREISGEVNAD D EE X, BMEkRD
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CITHIEICIR T D7 X BRELEDEWVWE TN, TORR, BEEEYNTZ0 02T
J WA T 1. 89-5. 37 g/ p g THRME/ B/ MIEIE 3.9 & BFRIC K 0 K& 2258 1338
D HI, £ 6 DO L LRy BRI & B OB 52T 2 BE1L
B L OEOFHBENED b, ZAUTBE OB N TT X/ BOFRENKE W
B IL S NGRS EETH L EBEWT 5B 2615,
%@ﬁwiiﬁ%ﬁ@?i7</Mﬁmﬁwo:@;5@%@%9%¢EA e
SOT I BERENDIRNEREE LS, BERORE A E 22500, 7 B
TRV IR N 5 XY BRI DAEFE R D7 SR E L & b\z%f)

[BENEET D7V a7 7 —BiEE L RANT T X4 —BIEMEOBR E TR -
FH] OX R BORMEAIED LTS E 0%k ]

TS IR TEEBE BT ED D =D T v T iR CH D a-T 27
—¥ (Mase), Zva7T 2T —1 (GAase) PUNBEFHETHZENNLETHLH, —J7.
BHEOR%EEETLH LT IV BOARICED S TPase HMEIZD ARV RRB WS Z 2
HILD, ZOMHEITNED EJE KT T LT EEE D Ghase 4 L TPase DAEFERED
VIR NHEDMENTC R E T S D, Bk b AR (LS, RILs, HE A, K
HEZ 6, &) (CHE 25 4 GKEASBE)ERA) CREIL7Z 125 SoElz>»
C GAase JEME L TPase IEVEICITZIE DA RO Bz 2 (K 2) . GAase 1& M1 14~316
BAZ (units/g-dry-koji) & RERZEHMNFEO SN, FEEEICBW THLER
GAase JEME#IPH 2 150~220 HEZIZ¢ 5 & X 2 1S8R T L7z & 9 12 TPase iEPEDME
BERN B OND Z L h, SHFRICTHE L 72 BIERORIENATRE L B 2 bz,

ZZC, FKHIEABEFE U2k TRAHEE Z 5 (CFAR 6 sk Vo X
2R AR ORI U 72 iR OB A B L, (BBl £ 6 37T
UrggEn NUHES gL Thniad, O TPase 72 E DX X7 B iRk SR
TEMERTIHESE X bEL b2 2R LN B ZFE L] 2 H L TH TPase
TEMEDMERWEIE 2 RR LTz, (B SRS BFRsE MR A T 25 25 BR 6. B 1 kD
BER & LT TPase {EMEDIRWEIE 4 kA2 SR L, 5 2 IROB|I & L THROK bkg D/ME:
Lﬁ%%%%b%ﬁ@(%%@)@7?/@$ﬁﬁm@<%@®%ﬁEMKliﬁ
(AOK-12) Z I\ L7z, BHEEKK AOK-12 OB CTRIE L7k 7 v ¥ =& & GF
W7 X W) IR (No. 5 Wl HFERE T G) @ 10 72D 1 & IEF ﬁwV«w
Mz iz (R7), RABEKRITHEERER 58 & U CRKEA BRGS0 b
b SEE A — B — D e N A TV D,
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MERTFH—EFM (units/g—koji)

35

30

25

20

15

10

_ 195 ] O JIIE]
n -— 1
_ *okk X E X ALBRRA
r = 0454 S AMREBEES
Pox X %5
i VNN
§ X | A o .
e, et Xy LR a
AX L LA o A
° X ° O. X 0 A
® o (] ) (O] ! O
®* xx < el O a A AA
Al i A
o’ %A.A.--_L----, _______ I M
o i A i
v . SAA@DQE o X
:xx o Mﬂfi 2“ * 4 © 4
X o ! A |
8 % ° -Q-- ; - J: —_—
A A : i
1 1 :l 1 i 1 1
50 100 150 200 250 300

FNATIZ5—HEEM (units/g—koji)

B9 BMOTNATIS—EEEEMERTFF —EEEDREFR

£7 BEBEOT I/ EBER

AOK-12 No. 5 (xfB&)
Aia 158 150
2k Glu 110 107
TI/B Arg 31 339
Asp 36 37
Val 65 62
AN 53 Leu 93 97
7 =/ Bgetc lle 43 42
Thr 21 23
o Tyr 93 94
f;}% Phe 54 55
Trp 5 6
=L Met 3 3
7/ Cys 12 14
GIn 118 134
Pro 126 124
Gly 120 115
ZFDith Asn 69 71
Ser 38 41
Lys 33 35
His 30 25
&t | 991 "~ 1,316
(ppm)
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[BbviZ]

ke LT b m LS Z v 7 BE'BMEWVEEAHY . ZHET
DK DFAFENIAR Z X7 B OFG R DIRILD HAE & ST & 72, ABFSEI% SDS-PAGE
WL XU RIERE A TE L Y X7 B0 e & ORIE & T L7 S8
WAOT VTV U ERENRBICE T HHE O X 3T B RBERAFERTER S A
CRTDT RV BERICKELSEET L ZEBRHLNI -T2, ZORENL T L
TV UEGEE X NN EGREREAEICIER LI ZK R & K REOMAE DY
BIROEKLE L BEKEOMASDOEIITEEO T X BAROHIEICEZ) &5 2
bIvD, o, BHICHEE LIZBORETTF X —BIEME (TPase) HIEIEIX. 1EIH
BEEICBIT DT XV BAERICEEDL D BOREIEEZ EEICHIETE D2 0B, il
W OB IEOWE, B FEOUEICERTE D LEZTWD

[F45¢]

ARBFFEIE, BRI S BT 7t o & — BRI REMOKPES & o & — R 6l iR
KR ESZRY:, KA RS S, & & e FEE b o 7 —I2 XD RMKEE ZREF
¥ [DHUBIEAFEK TR Z £ 5 ) OREFHINHESL & a7 Z > FME] (CFpk 18~
20 F) O TITONZ, AWt E THRETES £ L7 M RSLRF2H A B RIE
R R 2 TR B TH & & L7z () KA B pa ) B IS 2 LR

[ k]
1) EEER, mEMLL, G, FIURE ,; 0 AREE R, 99(9), 659-664 (2004)
2) ABRI, FEEEE, FUME ; HAEERHSEE 99(7), 526-533(2004)
3) 54) (HEREZ, /MARERE, mat 2B, |G 1, B, NRERKR, PREE
AHIPE KR HARBEE G 103(7), 562-569(2008)
4) HARRISON S. J. , DICKINSON J. R. , HEWLINSM. J. E.; JBiol Chem., Vol.273,
No. 40, 25751-25756(1998)
5) WFEN A AREEE 2 ; HEAMSGTIEERE I, p. 131(1998)
6) AEAEI, WA, PARRS, PERREZ, TPIRMRE, L 0 ARG S
a5, 99(10), 735-742(2004)
) AEEK, RRRE, GUEERE, e, LRI, kR B AREESE S
96(12), 857-862(2001)
8) mEFE R, HUURE, OHEME, WOKFER], @SB, R B REESE TS
97(7), 522-528(2002)
9) fEMsnc, BHERAE, WEETR, HELEN, e B AR E S 101(9),
723-726 (2006)
10) K. Hashizume, M. Okuda, S. Sakurao, M. Numata, T. Koseki, I. Aramaki, T. Kumamaru,

b= (110
5]
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H.Sato: /. Biosci. Bioeng., 102(4), 340-345(2006)

11) K. Hashizume, M. Okuda, M. Numata, Y. Zhou, T.Koseki: /. Biosci. Bioeng. , 104(4),
251-256 (2007)

12) AR KRR, HER R, KL=« Bk 37(11), 879-883(1962)

13) = EEH, =R, EaES, Eod—, SBEI, HERE, 5B BT
% 65(1), 37-43(1987)

14) GFFHARE, AR A BT 37, 110-113(1959)

15) e B OREE S 2555 68 (10), 741-746(1973)

16) VEfETREEZ B2 8 4 BISOEERTITE AT EEE, (W) B AEE S 2 (1993)
17) gaRksEZ, SHRE, AR B ARMESEHSFE 94(7), 588-592(1999)

18) FKHHME: H AFgiE 255 101(8), 536-548(2006)

19) mifE 1, R, PIRME, SEE K A ARESER < 103(8), 638-645(2008)
20) w1, OrERfRE, FEfh, SEH, PR E, SRR AAREERSES
103(11), 894-900 (2008)

21) mikE, HOME : AARBESEHSFE, 98(9), 598-609(2003)
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4. RErOME
O BHADOAFR : s a—7 4 7 LESHEHEIZL S
WRAZFVT I H—0 o o o o 57
RE HEE B
EREBE., Y. o (AARRE RS
ABHZE = ¢ FFBA 2008-199924
ABHH : 2008 412 H 28 H

@ FKEDOLF : = H ) —LBIEEE « ¢ ¢ o o o o o 0ttt e e e e e 57
L - HEE B
AE o, O 8 (BKHEBRNKRT)
AP FEBR 2009-22165
ANBAH 1200942 H 5 H

@ FHADLHFR : VXA —NEREEMEHRD, BEKOER « « o o 0 o o oo 58
FAE . BRET
Ve e Aptsf, MR, EREET BRABALTA S - A FT > 7)
B =Tk, Al =, 7T 7oy v—
CRAE R F R F B A FERE)
NBHZE S FBA 2009-29778
ABHH : 200942 A 12 H

@ EHOLF : PRI E LTERZ M) TAXUMEEHR O MY T2 - 58
{b&¥ % A T- i AR
L BEE], B 2
A HERE, AHPE (B AKFSCERFNR)
WA, Mgz () WA SA )
NBAE B - HEBA 2009-191018
ZNBAH ;2009 48 H 27 H

® EHAOLF : BBy VU — I BERERIN-RERE ZORIESHE - - 59
FAE AR BH— . EEEKRR
TfE B (RS tESeESE)
AR FFBE 2009-201479
NBHE 200949 H 10 H



® HHAOLF : =& ) — B e ¢ ¢ ¢ o 0 0 0t e i e e e e e e e 59
A EE B
AP FrBA 2009-296983
ANBAHE 12009 412 H 24 H

D FBHADAFR : KIEHEBERMOREERMLEIEH » « « ¢ o v 00 000 o 60
FWE B EAE, P —E, E —2
e R ¥E— (BKHIREMOKESI & > 7 —&ERRY)
g fRIS, KA BLE (RKHEEE (BR))
AKH F. E F () & ehEE bt 2 —)
AP FBA 2010-18588
ABHH : 201041 A 28 H

HHADLH : VY Y R=V I EEBETHLV=VEEWE -+« « » » - - - 60
FHAE . EEDRE, R —2, ME—-Z
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