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T RSEESE 13: 110 (2011)

BEERX

T X2 ARKBTEEEF v < 2 REEOLE R X OS5 H

FHEF v 25D 10 BREOEME R 2007 3 L 082009 SEDOTAEIT ot W NI Lic. £ FF 4+ < #

13 & AEDRFEITEOBIERTEIETH » 7oy, 2 FFEkitiio

PEEH I ORIETH o 7c. BUMHO X X F + v 2 ZEHOFE L BB TH Y, NI HETKCRE
&k&ﬂ%é# ORI R FTERZER AR bt T 4w 2 OFPEEHITE 35 B (100 kTR

VRECGRI D 55 AT AT o fo s, 2007 4F & PR L 2009 SR BATEDS S ~ 6 HaEh, F7o, IECR
T DIEIL 2000 SEDHHRIFTH D, 2 b FHinnEIER B b, BTEE CoRK L

KA EE, | BFIERSI I KRR OB EE A E

TEOHEDH 5. Fie, TEHHELTER | MK e EDOWE & O L BRI HE» RS B
7o A OREN DR CTHEL AL FF v O | HEKEITL 140 ~ 185 g BETH - 7. RKICBIHR

J‘f[lg{t7\/M&LVC y-7

3/ EEEE (GABA), a-7 3/ E&E (AABA) B LU A A =F v & T 23 ot 7 </ B

BHCAGT £ F 4 v A RO T &= A i TR OFER S, ElE7 ¢ 2 B

POFHE 100 g 470 h 800 me Ll L@ dh, £ 45 v~ 2RUAND 2 WML DS ot RT3 /W
bbb sz I Vg TARSEVYRIV7I=vD3FDO7 3 /FOHEEIE 5% Thovo. ¥

Sha—A TAZb—=ARIONS /b —LD4FH

DEDLI., TDSHBAZ a0 =R FHLCLEED 85% ¥ i, 44 F v~ 2 Zdfliiy, WiE
EL IR 100 g M D4 ~5gHERH L O, X4 F v v A RfFUN Dz £~ 2D 2
iy, 3 g i CH O WL RFRERNED St F1o, M7 3 /R L L& E o

B U
Mg 4 kT, T 997-8555
B E
%%ﬁiﬁﬁ%ﬁmmﬁb
WECBRT AE, bbbyl
THEMSGELT, =& AhOlH7 < /B L OWER ST LIcRiE,
B & it
IR~ AEFNHBECIE, A7 a—XR,
A IE DB GRS B A Te,
F—J7—N
TH=w A, HEF =, XAX
# 5 EEBTEEF %]

MR ERED £ 85 v = 2 4%, BB sy
TR BB SN CE R X =2 TH Y, B,
L DRENGEL, CRETI0ORBTLALF v v 24 5%
MOBEENRIL L, £ XF v = A EBEREE R0
2007 4F4Z 4 817 ha WS ARES & AK0 3800 t AMERE X M.
FF o+ 3 AFHEETC, T ATNETA L U B8
mHH, WEEOHZRea s, FEHLADHH 7TV IR
TW% TDZDOEFELLT, HLMD [BREA O

BT - ofmy
20104710 J1 27 FAZ4H 2010 4% 11 )9 9 FISEH
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Rk, 7 < %, b

EWS T Enb, TRIADE (=
2 A) | WHELTIHALF v 2| EIEND L5
otk b Qb FLF v v 2 B OEFEFEC
DL, BIAATISERCH 25, BB T B,
ML &5 v, HEE DERL L5+ BIOEHF L5+
K%%Té&%ibh(bé HERCNEKRL LT v
B HEBREN 157 £ ignE 4, gl g £+ +
#bm+¢ﬁm#,¥m55%vkvbm@mﬁ%tf
LEofeh, FHELF + hBILERN S BRBHREF
oMo RENRE I . KOKBLT, =82 20
WO DTN R, T &= 4§ w%z<
Bl LW b e (FEE 1956). R (2004) ¢
E%@lﬁ?ﬁﬁ@m,Eﬂmhté%ﬁ&iéﬁﬁ@
fER, THF w2 L L CoMEMINCEE DT ¢ i



P EETAEEERT AL IS ERIRHL
Th, Ff, A 2OTFEPRE@L A R &g
LT, MRIOWNRET 3 VB E 8Ll AW LMK
o T B (WD 1988) . O, T &< A RflORK
SELT, WEEET 2 B o WTEME O IR, i
I XA ATHEDOWEMT s /B LTI A IVl TA
RIFVRBIVT 7=vEELEUIEPPELIIRIN
(Yanagisawa et al. 1997, Kifii > 2000, F8e 2004), #
B, FEPCAZa—ABIOWEEET I B <
GUIENBREKELALBLTVWAR EEZEZDLRT V5.
L L7ahib, &b OR& ik b X -
ThEdo>TL B, —JF, LEFHFH B L T, Akazawa
etal. (1997) 2= 4~ 10 f@ffik L OH@EL A X 12
A ACEFTIEEY RN, 4~ 2B chELneRe
L VRSB EN DI T E I ERWRE LT BB,
X EF v =2 A RBENTOERC O CEFINbh T
TS e,

Piloz &b, KPgEcaBEfiEsh sk
FEF o v AR OE T R R R Bl B 15 itk
DinfEEZER, LU0 OLEBHERALW L, BRE
bR & v A LEREDICH DIIRE R AE L L HIE L
I

MRBEIURE

L I ADHEEHENFTES L UEE - IEROH
&

LA F v v 2 RGFEOEH R R BT A, B
AHETE NS, BERT, HE SEAal, alx

P
3 ¥,

£F v, EA Wb %, s JO0UEA S 5010
A CTIET L., Shbod b, BAT LN
RV CHEE SN OO Bl Z 45 + v £ LR TC
WHRETCH D, BEARGIHEE TR ST
BBED, SSR v — I — TR DR, 4 X5+
v AR E TR CH B E S EEE (RAT - TS 2006)
PHOARFTROMEHC Iz TRV, =& = 2 Okl
TEK BB IE 7« — v MR v 2 — (R d S8R
DB 3T 2007 4E38 L TN 2009 40D 2 A St b
Tote. MEEES ST 11 HERL, B s W CHS
L, 74—V PRy 2 —0O% 4a 2007 #1324 A
20 [, 2009 44k 4 [ 30 HICER % IT - 7. RABRIX D%
BT Y7 - T, 20 X 10 dfExr 5 v &4 2 fiRE L
7o ARESE, WARIAY 90 em, BERE 30 em, FHEEE L 10a
Wb 3700 Bk & L, FEPIMLT OfEITIC X D 1T o 7. flt
CBILC, 2007 SRR E L CHSEE R R R E T B
SESMEAN A 10a Y7o b 1t 2009 Rk 2t (HEATHkES O 2
) JEA L. S hicfbF R s LT, el s ERG

#C, 10a7ch, N%&60kg P,0s% 195kg, K,0%
10.5 kg fiafA L 7. DR, JthEE LT 10a247ch,
REgH Ly & 80kg, 2wV v 30ke, FATEHEY v

P 5

20 kg, BEENERE (N, Py0s, KO 45 8%) 60 kg, % it fH
L, BIEE LT, KRIERE kR T A D 4G
BN, P,0s, K,0 28 2.5, 5.5, 2.0%) % 30ke, 5 HEH
WCHREE S V7 &% 10 kg Wi FH U te. TEREMERE O AR,
2007 4E 35 L 02009 D 2 H T b, BATENME, B
B, AR Rk, TEf, R, R X0V 100
RELLEOHEBEDWTHELAL. D5 H, 100K
12Tk 2007 4E 35 X OV 2009 4R 0 2 H 4 idotc b, Bl
1655 HBIIRBE L | 50fl 5 Bz o 2 9% L. 2B Hit
DWT oM, PATE3S Bif, 1 Mo X 2 K &
D SERBHEERC Y, BRE, FEEE, S £
B, ORATET, BRI 1 RPPREUE (%), 1 PR
B, VERREL | BRRIE SS & OSERHEE (1 BB
) oW TiT-7. T05h, £FNENORES
KR IOREELEETH Y, RAFEILTE I G
H¥ L OHEWN) *RWICERTHD. T — X EHEHET
v 7+ (SAS9.1 Servis pack 4) % TR AL %17 - 7.

2. BT I /BRERRLUOHEERDOON

FEPORFCE L, A LR 5T
v A% 9 dnfl (AT N5, T FEAL &
W 25w, EMN3 5, BWAHE Rl X OEP 5 %5)
RGOS X F o v A RSO L LT IR
THEZIR T BY v Ao 3 F)BIUIMED 2 iy
M e L. = 8 v 2 DB AR LT 5L
B (X85 v v 2 RGHR L0 » e 3 F Y
TE# 35 O, Mooz HTE® 50 1) w7 ) v 7
L, —80°C vZfRE%, b Bta L

W7 3/ BiE, —80°C TIRFEL Th\icT &~ 23K
% B CH 10 S HGE UCEIR L, & 3 v ) TR ARG
Jo RS 200 mg HEBKIC E D, 80% = %/ — L 1 ml
A CHEMCERE, 15mT o XY L7 Fa—7
AR, A RS ICTIEE 80% =% / — 4 0.5 ml &0 2
TERL, fIOTy v FA7Fa— TNzt X5
CF a— 7 3 F S —h, 10 R L < R X o B
MU #, 4°C, 15000 rpm “C 20 40 [WE O L L%
B EEANOT o RVEALTF 2 —TEBLEE,
W f s OB > 40°C e R Rz L7e, BlED X S
WAl Ul E 7 < 2 Wk, DR (BT 2005) & R
K7z=nA2F 7 F—b (PITC) CL>TPIC7T
/B EAEL, Yo7 SV EBSNEY T A
(Waters Pico-Tag column) % ###t L 7o HPLC (Waters 600E)
EANTT 3 B A 5 HT LT

Mo, T 2 oG LR CH B, 02g
DFHEC 80% T & / — iz CHICEREL, 1.5ml
Ty RVNALTZF a—TEAREKEE FOT XV
7F 02— 7 H90°C TSHHA vFaX—2z L, 3
F 4 — & T30 4 BRUREE, 4°C, 12000 rpm TS 9
PO HEL, Sednchhit Lc B iBiEE o
U 40°C e CRg il Lc g, R 600 pl o FRfTK



ZEF = 2 Tl Ok 3

MZ, BAF s AR IDRBIEBRL, ERESH
R oSk aoti Ay 7 4 (Shodex Sugar
SP0810) % fAL~, HPLC (HITACH LaChrom L-7200) 2
THEEL, RERIHREZE (HITACHI LaChrom L-7490 RI
Deector) 1 X b L7

WEET 2 T L OO ST » T, 2miEr
DEBRILSIHEND 1 FKAEED, 2 KO E 2 RECH
Eli. 72 EFEEORE &Mk, #Etir Y
7 b SAS9.1 (Servis pack 4) % L THGTALEE % 1T - 7.

R

1. 59 F v 7 A RGFEORAERFE
H AT v 2 ZHEOWEN 2T, 1R
Ui INERBLC 8A LT8R 4EL L
CTHEEHEN, 8 A arohBcETELLDEL
<, ERLE, HES X OREQILD, 8 Arhablic
WEXNAEILL XF v REFI3 B EEE, 8 ATA»
59 A EMIcNEE N PEDKHOREE LTHENS 5
L UBRMME T

LELF v v 2 2MEOTLRENIFEE LT, BEAED
R o ks T, TEREBRTHhBD, EH
SERIURHOMBEIIEERZHY, TTELEATH-
7o o, TR CREMOEH I RBHLE L.
FHLF £ 5 « e H T EMBINR L X5 v = 2 RMlET
X, FEEFEREDH SR O a4 U s HEH
Bdhote (K1), SEATEOREE IR X » ¢,
BRI ENEEYRE L. S04 4F v < AR
oI EREE YR ERBAHECH Y, #rL3
OTAHRBER 7R E B3 % 2, BATE 55 B ORI
BOC A U B B ot B c o EA N RS bk
(M2). AIUF £F + R HBOTEIZEAEDHPR TH -
TN BoBsRETLENI FIIEROENENTH -
fo. i ool o SRR o FE P S B R0 R OFE B o B i R
BThy, BELTHCHE L EREETHRHT

£ FEF v v 2 RGOS REN AL

»bhhic, BRETOTFEIBRARET, BECH
£ Uhehote. SERET 100 B OWTARD &, Rl
MICEEN RO 1Z2EAEDORED 100 K E L
25 ~34g OHEFHILH b, FH -MIGCEEI T2 0
W& 25+ RERNISOMFI227~28g Tho7o. %
7o, FEDOKOERN S SRRL30g L ETHY, B
D100 EIL 34 ~35g ERBRNTH » k.

2. FF v R ARMOLET - NECHIT 2EHRE

2007 FE & 2009 SED 2 A EC b THE L, £
F v v ARMBOLEE - WECHET A Y, £2BX
UEI R ERABEROMREYE4 B LIUFES
i, BHECOWTOSHSHOERYFE 6 CRLIL.
BREMIME L SR U TH o7, £4F v~ 2 ZifE
DHEF L, 2009 FEOF BN, BR{ERCURELIZ S ~ 6 H
Bhote, FRVEOFBIILTOLS ThS
) IER

TEEL, B4EORLEHFECHEL 40 ~50cm BRE T,
A s B Hr AR DIRIC A B RE - TR IR B IHEID B - 7o
2009 fE iy, HEELDETEE CORKE OB, s
B, BRI XUV MR & R b FE A MEBE R
Dbt TERIL, FRICL > ThAE Ry, 2007
I, 2009 3P L C 28% oo fe. 2009 4R
ORIUZZF v, REIBLOERNS BTz 70cm Ll
T e bt A D » 1.
2) FEEH

RS, BEHES RUT TRV 00, Lo
FECIL 12~ 15THbh, b Ol s i
WL T BIERMNC H o fo. TEHBOL, WE LD ICETE
| RS L O BB CINBCER T ARELGE

HMESTED DI, T, 2007 i HEE LT 2009 &
OFEHIIIFH LT 10% £ oo,
3) AR

SRFUE, REMZERGAD L, T L AFERMEEN
KE Dot 2007 FIRBHFZLML 6 ALTTH -

s G s T = o H ik
RiE A oL PEOR ER T TR e h AN BB ER THE 0iE ¢
R 1 &  ME & ¢ W W BR W b REK-MBy b R 02 M
P 1B B OME B b B R AR W b MRy s X 05 @
RRSRE i PHgE Booh ®m® AR W b kK- Bkl b W 28.3 #
I8 s FE B b @ W AR B b REOK-mBy b 04 R
e B M A b W ® R W b WERG-MBY R K 25
MFxse & P @ k@ B B ® b P mbD k% 266
3 % B R & b W @ AR B b RMEH-mY B % 280
W3 B FR A b B & AR W b RERE-MBy R % 281
15 B 0 mR % b B AB R b REMA-mY B B M8
il 0 FE % b B @ HE Rk REPH-mL m B M3

Y00 M (@) 42007 49 & U8 2009 TR O E AR T




4 LT

BEHEE ERNIS

BILYFFr EANSS BREEE RE HERSS

1. XEF v = 2RMFOHKDIH
N (T s = 1111
[ DR &R & DR ORI Ts < F A AR T.

BEHSE ER1S RExRE HEE BERl

B Fr  ERA3IS W4 H R E# ERN5S

M2 #45 + =R RS 50 FLOE

F 2. 2007 FiERiF B & X F 4w 2 RO

s wws TR LR 2m om sepem S VSOMRCEO0 S ko s maen ok oo
(em) gy R (@) B w1k o2k 3w o ¢ B () (@ W &

BHEE 84 7@ 443a 90a 5.0a 2100a 157.0a 34.0a 7.0 760 140 201 40 756 190 987a 0.77a  29.0
MR 8/ 100 49.0ab 128b 55a 217.5a 1650a 455b 93 800 106 201 64 896 179 113.8ab 093b 304
mEskT 8A10H 435a 138b 7.5b 255.0b 180.0ab 45.8b 6.9 80.0 131 206 49 969 2.0 1228b 1.05b 281
T 8A 12H 538b 133b 55a 2650b 185.0ab 520b 107 797 9.6 199 58 841 138 103.6ab 097b 294
BULEL 8J115H SL1b 125b 6.0a 2838b 1950b 463b 133 759 108 198 107 875 167 1149ab 090ab 267
Fli# %5+ 8] 19H 47.1ab 128b 58a 2663b 1988b 68.0d 173 70.0 128 196 162 1020 234 141.5bc 144d 256
JEW3 S 8211 $60bc 133b 50a 2588b 1863ab $83bc 158 774 67 180 111 888 100 1099a 104b 279
16 A g% 8324141 575bc 13.7b 6.0a 3250c 251.7¢ 69.3d 14.1 80.3 5.6 1.92 13.6 122.4 12.0 1479 ¢ 1215 27.5
2l g 125 482ab 132b 52a 303.0c¢ 2350c 59.0c 60 789 151 209 54 1259 320 1633c 1.22¢ 340
JEWS B 8/425H 51.0b 137b S53a 2967bc 2133bc 603c 17.6 73.0 94 192 165 1140 202 150.7¢ 120¢ 331

LSDy 05 6.0 14 12 427 293 8.4 232 0.16

) B D a—d 7o EL T DM, 5% KEETHETH B 2 & &k

1.55

DIEF LT, 2009 Fix LK s  £REOFH T8-S 2000 AR DT AR D &, L8, FfHEE, | BEEs
KCHote, BRMETITEEN SOem i TRV T O 1 BRI 7 EU R BAtR§ AT E & A3 B D

HBHD, 4 ﬁz%m\gzu CEWSEBEARD bR. Eik, bhie.



FEF v = A REDEOHH: .

# 3. 2009 Fi 'a“za/ﬂ?a»vx%u ﬂ-@i*’d

IEEJ

e LB | SPTRIRIL (%) 1 Y | . o

: &5 X i 2 - i

s iR LEE TR aw *“fl g — — g K 2K SR VR g, 1I0H
(om) »5«] ) I g (@ (@ g) i (g)

SAEE  8AI128 5l7a 121a 7.0a 2821a 173.6a 50.0a 183 592 224 204 114 619 376 11092 097a 314
P  8HISH 453a 120a 7.5a 2433a 1642a 520a 223 69.2 154 817 146 1118a Li6a 305

H¥SET 8 17H S64a 143b 97b 421.7b 2867b 932b 121 742
HE 8 171 689b 150bc 9.0ab 450.0bc 274.0b 83.7b  14.9 69.6
Bl 8AI9H 679b 143b 78a 460.8bc 290.0bc 91.5b 153 647
Eilx £+ 8824 H 71.2b 147bc 8.6ab 435.0bc 295.7bc 90.0b 253 68.0
EPI3®  8H27H 640b 137ab 7.8a 387.3b 2558b 822b 271 68.1
W HE  $A31H 672b 142b 95b 3317c¢ 3800c  101.5b 193 717

13.9 1471 356 196.6b 1.65¢ 28.5
1.1 109.0 334 1535ab 1.20a 31.4
16.6 1199 504 1868b 1.36ab 283
299 1368 192 1858b 131ab 275
27.0 1227 13.0  1626b 1.28ab 280
2986 1913 313 2522¢ 1.53b 28.7

B 83t H 720b 150bc 93b 496.7c 356.7c 91.0b 244 672 33.6 1683 28.5 2304 c¢ 1.26 ab 35.6
55 981 H 78lIbc 162c¢ 102b 5133c¢ 3500c 913b 256 657 32.0 1432 237 198.9b 1.2 a 35.5
LSDy s 10.6 1.9 1.8 105.4 712 20.8 46.7 0.31 1.3
L) BIEDOED a—c I TR T OBNL, S%IKETHETCH S & &RT.
F A4 2007 HERTBEEEF ¢ v A %ufi#‘}r/ﬂ @Jrn
] (cifﬂ%{ 4%& }#Luz& ViR £H 5‘@4 T OLMAH MK B
BITE % THHK 1.000 0478 0440 -0.306 0.803%*  0.849%*  0.805**  0.8I5**  0.67*
TRE 1.000 0.452 -0.308 0.534 0.490 0.549 0.074 0.119
TR 1.000 0.392 0.637* 0.550 0.657* 0.505 0.558
SRR 1.000 0.118 0.023 ~0.049 0.053 0.119
L 1.000 0.954%%  0.759* 0.759* 0.599
Mt T 1.000 0.796**  0.848**  0.660*
1 Beses 1.000 0.729* 0.891%*
| BT 1.000 0.798**
B P 1.000
* 5% KMECATE, ** 1% KETHE
R 5. 2009 kT B X X5 v A R FEIZE O MY
PTEE THR LEEK EMM AW T ET LB HOKE AR
BHFE % T A5 1.000 0.766%  0.644* 0.626 0.753* 0.834**  0.671* 0.785%%  0.260
1%iE 1.000 0.917%*  0.64* 0.868**  0.821%*  (.752% 0.647* 0.141
TR 1.000 0.831%*  0.885**  0.830**  0.819**  0.665* 0.338
L K8 1.000 0.803**  0.832%*  0.769**  0.764* 0.119
vty 1.000 0.975%*  0.938*%  0.890**  0.520
Sl E @ 1.000 0.923**  0.956**  0.558
1 Bk 1.000 0.897%*  0.746*
| e 1.000 0.694*
B F' L0oe
3% KEETHE, **: 1% KETHE
K6 FEF v~ 2 REBC R T B EOHBEHT
) ) e cR ]
HIA BlgE —— e = —
EERE O ERXNH SaH £ FALEE I m 374 |73 R P
£ N 99
ERN 1 4984.13%%  41.03%%  172.81%%  544358.76%* 196457.41%% 18849.62%*  63456.39%*  (.97%*
SR 9 473.49%%  13.67%* 6.77%%  42975.84%%  24059.38%*  1331.67%* 11477.68%%  0.15%*
o i 9 190.58*% 3.5 3.41 17920.7%%  10543.01%%  811.96%*  332524%% (. 14%*
é 80 59.00 2.02 1.75 5485.32 2508.85 217.67 1108.27 0.05
1% KETHEE
4) LBHLVKRMAFEE RO L. T bBEN LR E To D

’*‘_J-:'}s LOFA EE I eREEchRBE L T DEMA R ARE IR, BHoR e oo g E
, BELOHEE CoRKEDMT, FERED Mo fe oIS L, FERIZ L D AT b Big b, 2009 £E4E 2007




6

LB L TLRE T 55% #in L, &M & EEE
T44% ML, £ER I UFMEE I ECIEDOHE
B2 b, T/ | R 1 KEL FEVCIEOHEN
b bt
5) 1 ZEARIEK

EEF v = AR5, 1 RAREDFEEL 2007
TR 198 TH D, 2009 G4k 1.90 T, WEEL S 2 Kk
D ote. —7, 2RFEDEI AL 2007 FCHE, SEK
X DRI BH, 70 ~ 80% OFEIFHTH H, 2009 FFiLfY 60 ~
72% DOEIFH T, 2009 D T X < A T 2 FIFEDEE MR
T L7 Bz, 20094E0x &< 2432007 S ik L
T, WTFROFHRETH | RROEENE T - 1.
6) 1 ¥RFEHK

| BRFe R SEEE Co R E ORI CHEE M
kb, BAoRECiadind, dhrbdd o
TEHHE, W A H -7 Fho, I BRFERL
&, BAEE BIOIHEKEL b EVEDOHEBNEE
BN, EBhig, FRICI->THRELERLD, 2007
SR RS L C 2009 SRR TR S0% H#En L 7.
7) 1#HE

| RRBEINECTOE IRV ETCHED, B
Bt coaH L OMEERERIECHEBY? & D,
2007 F0BE, FAEORAHE T I MKEL 100g#
EThHHOFL, 4L e DB b it->THE
T, FEDHIFHXF ¢+ TIEM140g THoTe. —
B, R X - TH R, 2007 F B LT 2009 4
T 5 L 40% BN L7, E7e, | BRREREERE,
SH, EMAXBERIVIERERE S BEREDHEBNE
Dbt

3. THRAhONEEET I /BELUEOHER - 28
1) WET I/ BEEDER

X3, 2007 4F3 X OV 2000 ik b &< A FE
DOWFEBET 3 BERETR L. BHET I 2BELT,
GABA, AABA B X UHA L =F v & & T 23 OB 7
AR R, ATy v ARIMBED T X< 2
AL WT RO s, BT < 2B BHE 100g B
h80mg U E&ETh T, BRE T I VB, 7
WEIVEE TANRSEY TI=vo3ET, Fhd
DLELWHET 3 JBERBD 5% A Edt. FEAF v
@SN REE BT L, vy R I P IRID
RO, 47 3 BERILTE L 800 mg LLF T
BY, FEF v 2REEL DD Tedao7 2007 F & 2009
FOLWHT I VBERYEK TS L, £TORET
2000 FDx & v A FEDSHHEL, BAEHE, BLEEL
BIOAWLUF FF + T 1300mg A EE T T, %
Z, BREHUURPHILAL ZF v BEEL TS 12h, &+
HOWORETHHUREHEE ENS 5k LR
O IRMER H o fe. BEEED T I VB TH B, GABA
AR L ORI E DR R B D, F4F +~< 2R

e

M LB 100 g 24729 20 ~ 60 mg & E T e
Flo, AN F U XA F v AROEBICELEEN
MIECERIC LD R DDHHE 100g Hich 10 ~
50 mg BEE T T,

2) EEBDER

X4, 2007 Fk X UN2009 Fiomir 5N - & &
BRI ZA X FROTECIEL LT, Ay a—
A, TnA—RA, TAI P —ABIOA /b —1D4
HBAEDLN. CD5bARZ a— A IFEHLTLED
85% whhte. BEHBEUND L &5 v+ 2 REE,
FE & QICHEEE 100 g M7ch 4~5g Ll EAEHF L T
1ohy, BEF v AR DY » e ) RRRE
3 gHIRTHYHORERNED b, AL L
F o T EFREDORBRIFHE L ST 5% FETEEL TS
WHEIANC B - 7o 2007 43 L 0N2009 FEinkiF s = L~
A FRPOMERY I TS L, FREITRRD, 11&
FErR 7 SRRV 2009 DL ot BILE X v B X
R 350 2 M 2007 FOF ML, Hh 02 FFF
VZRIKECTH 7.

T 2 R X OEREECET 55 S M of
ReRTwmRLE. 27  VBRIUVLEEEE b
WA fEE S L ORI CEE SR DR, Fh, 4l
7 R L OeEE BEOMBREY, 1=0738 TH
b 1% KETHE MR BRD b (K5).

z K

LAY F v v AZRREOEE S L INECERT 2454
APFE B \NT, £ 2F v+ v 2R 10 LRV 4
BREILORECHETAHE YD LR, BE0 S
TE-IWEFcoRKE, SEEFVELOMEREE
B b, FHS (2007) ¢k, POEPE LTI
BS54 D& A AT mERMOATE & INE BT 5
WEESH L, Bt coRK LB, FEME, FRK
BEBIORELEET - WBICEbLEVE L ORI
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Characterization of plant growth and components in the cultivars of Dadacha bean lines in
vegetable-type soybeans (Glycin max (L.) Merrill)

Toshinori Abe

Faculty of Agriculture, Yamagata University, Tsuruoka 997-8555, Japan

Ten cultivars of local vegetable-type soybean (Dadacha bean lines) were examined for physiological and
ecological traits, and for morphological traits associated with growth and yield characteristics in 2007 and
2009. Most of the cultivars of Dadacha bean lines had green hypocotyls and white flowers, excluding two
cultivars which had purple hypocotyls and purple flowers. The seed coats of the cultivars of Dadacha bean
lines were brown and seeds were flat and elliptic, with wrinkles at various levels. Although immature pods
were harvested as edamame 35 days after flowering from early to late August, the harvest delayed over 5—
6 days in 2009. Characteristics associated with yield were better in 2009 and also showed clear variations
among cultivars. There were significant positive correlations between days before flowering and yield-
associated characteristics, i.e., total plant weight, weight of pod with stem, number of pods and weight of pods.
Significant highly positive correlations were found among the characteristics of the number of pods, total plant
weight, number of pods, and weight of pods. A medium-type cultivar, Shirayama-dadacha, showed slightly
higher yield ability. The pods weighed around 140—185 g per plant.

In consideration of their influence on eating quality, free amino acids and sugars in immature cotyledons
were analyzed. Twenty-three amino acids, including GABA, AABA, and ornithine, were detected. Immature
cotyledons of all cultivars of Dadacha bean lines contained over 800 mg total free amino acids, higher than
those of 2 normal vegetable-type soybean cultivars. Three amino acids, glutamic acid, asparagine and alanine,
were abundant, comprising about 55%. Among sugar molecules, sucrose, glucose, fructose and inocitol were
detected in immature cotyledons of all vegetable-type cultivars. In both 2007 and 2009, immature cotyledons
of the cultivars of Dadacha bean lines had total sugar of 4-5 g/100 g FW, while those of normal vegetable-
type cultivars had relatively low sugar contents, about 3 g/100 g FW. Analysis of variance revealed that
variations in the contents of total free amino acids and total sugars among cultivars were highly significant,
and year to year variation of these contents was also significant. Significant positive correlations between the
contents of total free amino acids and total sugar were found.

Key Words: Vegetable-type soybean, Dadacha bean line, Glycine max Merr, Character, Eating quality, Free
amino acid, Sugar.
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