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(fAEIERHE o LJEHSRER

BRICE A ABHEYRETF D 5DOT I VBB L UBEOIEH

SRFEE - JIIHSELR
(JUNKE)

ER . SAM X250~ ARHEY S T 66 B R ML, 20°C, 24 BEBANEBIZ L > CTEFHSBEHLET SV BR
BWOBEB L UEL2EERRAE 7 ax 72 7T L, BHOHSOEMES, BFOREEOBERIC OV TR 2
Mz 7z, ZOFE, R LB TEFLODOT S /VBB IV (XYL T7XAF2B<L) OBEHEBNED R
oo EFT I BICOVTIE, MEKEWE 1TED S bIEHEBRBD o NizDiZF A ATHRHE L 165, KT >~
FURATIHE, ¥INTRAFTCSELREDIET, 777 XFxBbob bl 2BETH- 2. THZFOBHE
B AXTHEDEL @EFL1gYD 1020 4g), 7 7AFTRED L1 (A Tlug). B8, KHEIRLS
DoRBRTNE=THD, BHLIGRT S VBED 2% (A7 r~wX) ~80% (F7T7XF) 2HDTW
7z, BZOWTIE, BERASNIZOIRTFCINI—R, V7 N —AThHoleh, F4 XA 5 <A TREH
L7:RBOEENEL, VaZ b BEU 7y 7 X3 TCRbTo 1 HE, 7YV 7 X FTRIBEHLEZRBERASNE
hol, ERBEHER, T/ BOBEGERIULKIAIXThob% < B F1gYbD 2065 ug), RWTA 7 v
<X ([@1297 ug) THY, WYL BEOBHEIZ7 S /BOK2ETH-7:. Z0L> RBEHEDSZDIZ, BT
TROBRDIDOEEE L ZEFRN L, WKOBETY —F >V JOHGEIERB LD THE EEZ 6N, &
B, FA4R29RBEBWTE, 73 /BBLIUHEE D CBEHEIEROE S LIZBGR1E L, BFORKES LDOM
WEBRRIEOHBEREGRI A S Nz08, T TAREONE, SFETIIET 1g 4D HKEH 8800 ug DIEHOFEE T
Ao, BHEEORBEHZELEL VI LRBINT.

#—U—F:?E/@Q E%, Hj%’ %9 77(*’:“',?%9 féﬂj.

< ARHEYIOBET DO/, BEBROHEF - HiIb 2K
AT 3EREBNERTH L. BREHOETRFHEZFDE
n, FXZOMERIORE, TRIEZGTCBIT2H
FRERERPRIL, BREMCHEF - B HbERETSE
THIN%Z b 757 (Edje and Burris 1971, TeKrony and
Egli 1977, Yaklich and Kulik 1979). EERIC{EELIEE
DEFICBVW TR, HFREESEI 2 FRERLE LTI,
BREEETVBKROBRECTFEL L UVEREBICECKE
L CTREFICEEN KBRS VEEL, ThEgs
FCHBEET 5 L0 k> THEFRENRI S LE2 5
T w % (Keeling 1974, Shlub and Schmitthenner
1978, Burchett & 1983).

BT 0 OB, BERENE X O3 L EE LR
%5 %, Shlub and Schmitthenner (1978) 2 & #uiE, &
B ECETFEEBEHEY S M L, Schoettle and
Leopold (1984) & L #uiX, IEBILALE L 7254 XfEF
TIZALERFE » B FRERO UV IRLE L O/ 12 5B
RHEEBEFRSA SN, £7-, Matthews and Bradnock
(1968) EA v 7 ABIVUL Yy FuhsDEEELE
EHFEROBICIIEWIEOHBEBERL D S LHEL T
3, Lo, BFLoDESBEOZDE, BFIEN
DOFHEEEIC b > TE Y, BFREROEEXRZEES
3 EBEFENORERE L LTEE» S AL sRTY

% (ISTA 1985).

BT 0 OEHEYOREREREL H %5, BTEREK
DBBEXRPZBERREICBY 2 UVIEXEDOHEENR S
{, BEYOENE - EENSITE L CBEHY O/EYRER,
OB DLW TOHRERIFEAEALNZY, T
T, KBTI A X5 Gt~ ARHEY 8 7 66 BT
WDOWT, WSO bBEBELBEb 27 I/ BOED
MERB L BB EEREER  a~ Yo 7 THRL, B
HOHSOEMES, BT L BRIz DWW TKRE %
mz e,

M e Bk

1. #HEEYORE - 8

BER U AR, 14 XDRE29 W, 17 v R
DY FER EDEIEM 66 ETH -7 (1K), h
S OTEY) « SFE % SUNKE BEERHEN O K HEEHLH 12 350>
TI1995F 4 A 28 HIcHEREL, BRI THIE L.
INH#EE, 71 XTik8 AhAa» S 10 HhA, 7Y V7 X
¥, Y77 XF TEBRESH - 11 B AP 5T,
ZFOMOETIZ 7 Ay s 8 A BRI, Z
ORI BT 2ERNEIRFIE L VDL, HERNRF:S
BETSIETE T, &8, DBOSERCE, SIEY -
fEE b REIBPEREOHED LR 2 EATHN,

2000 £ 3 A 16 H=ZH, *EEHLH (T 812-8581 MM SN AZEESES. zhengsh@agr.kyushu-u.ac.jp).
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1R HEFEWORHARI OIE R EL,
IR
% B 7H 8 A 9A 10A 11A8
FH TH b PR TR B PE TH LA 4 TR B PE T (&)
¥4 1 5 8 6 4 1 2 2 29
AIHF A3 3 2 8
s 2 4 1 7
7 AF 5 2 7
Varz by 5 2 7
TINVT AF 1 1 2 4
57 XF 1 1 2
TITR 2 2
(&8 3 15 13 6 8 6 4 1 2 2 0 2 1 3 66

BESHIIT~T4H28A.

2. BFHhooEHhniads SUEERE
NATUVHE (BEH20mL) wEFH2g2ey, RYE
AR7mL 202 T 20°C 24 RERE L /-1, BTFE2WMYH
U, B IEE K22 T5mL CER L7214, 3000 rpm
TSR LSEL, EBAEEPERL CREL L.
T7IE/BRiEowWTE, £7, B 1ImLic100mM D7 =
SNAVFAYTF—1+0.5mLBLTIMO Y =F
V7S 0.5mL ZMACERTIRERIGS®, ~FV
Y2mLE2MXT|WES L, TRBEEAY TV T74VF
(FLEE0.45 um) TAHBU THIFSITICHE L 2. —F, ¥
ZowT, BB ImLZ7X =Y v1ImL 202

3000 rpm T 10 SR OOHEL €, EBABEE AT TV

74Ny (FlIZ0.45 um) THBLU THEEBDHTICHEL 72,
ST AW RE 1 BEE RS LC10—A RS sk
v M T 7T, SNEHEE2ROBY Thotz, BE
WCHOWIEERMZ, 7/ BTRBESERE 178 (73
MESHE¥ER H A, FEMETER), Bii/va—X,
TNWI h—RA, YaZu—RX, 7 bh—XABIUS2NV—
ADEREESE (R R FIMEEIES) Tho
Jo. BB, KOWHEZBT BEHSORHEREREZ, 7
S /®TiZ2.5nmol, $ETIZ0.5nmol (¥ =227 a— AP
#) ~5nmol (2 7a—R) ThHoz,

o R

1. 73 /BnEH

FIRKCREINL S, HHALLEITRTCOEHOETF
MOT 2V BOBEHPED sz, BHOEENRLS
R BONTRSBEMC L > TEE D, 54X TRTNVF
= (BHEMER/EEAAER:26/29), {57y AT
eV (A:8/8), ¥ ¥ ¥cixr vy (F:57, 7
¥, Varzrvyw 7wy => ([A:4/7, 6/7)
Thole., BB, Ir7AFTRT 2 /BOBHEERA
Z4, HR2HAEDS B 1 BB OVTTAF=VBLY
TzZNT 7= VDOREOATH -7z,

F2E T I BB L UEOBSEOTEME.

a) 73/ (Shoji’ 1986)

PN STD ODS-1I (4.6mm 1.D. X 150mm)

B8 10mM Y > EIEERA) & 7 & b= R UILB)
A/B=95/5-65/35, 20min(B#H 7 5P x> b);
20/80,5min; 95/5,15min

WE 1.0mL/min

BILEBE 40T

R UVHHEE (SPD-104, BiEsi{fEfray)

WE : 254nm

b) ¥ (Kinoshita® 1991)

VAN Asahipak NH2P-50(4.6mm 1.D. X 250mm)

BEIM 75% 72~ MU

nE 0.8mL/ %

BILRE  40C

RN  7IF=220mM, @& D KBTI LALImM,
THEEEE S VU A0.1M, pH10.51CFH% (10N KOH)

RNREE  0.8mL/ %

RRE 150°C

miiER BERHE (RF-10A, BisUERTSD

fhiiE : 320nm, BOLEE : 450nm

Rz, BHE A2 (B4FR), BHLLT7 IV BE
BRIV A X CTHEZFCSE @F1gHb 1020 ug), XKW
TAVr =2 ([A:636ug), YVaz by ([F:349 ug)
REDIET, 577 A% (F:Tlug) TRESDEd -
fe. Ele, WHPIROLVEGHE, Vas by (Zz=n
TI=Y), TYNTRAF (Fuyry) UNOEHTIRT
WEZTHY, BHUIZBEDOH32% ([ >v7r<X)
05 80% (¥ 77 X¥) BhHDTWI,

2. BEOBEH
BoRICINE, v ARMFYOET» SWEH S vk
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IR T I/ BOBEENCELYA SN MEE,
£ % fEES#ER ARG PRO ALA GLY SER VAL PHE LYS TYR LEU GLU THR ILE HLS ASP MET
¥4 29 26 21 19 17 14 13 12 12 11 11 8 8 8 7 6 1
AT TR 8 5 4 6 5 8 5 1 1 3 0 2 5 0 5 1 2
A 7 4 5 0 0 3 0 2 0 0 0 0 1 0 1 0 0
7 R 7 3 3 1 0 2 0 4 0 0 0 0 2 0 1 0 0
DEE AN 7 1 5 0 0 0 0 6 0 5 0 0 2 0 0 0 0
VT R 4 2 2 0 1 1 1 2 0 2 0 0 2 0 0 0 0
&y X% 2 1 0 0 0 0 0 1 0 0 0 0 0 0 0 0 0
TIT R 2 2 2 0 0 0 0 2 0 0 0 0 0 0 0 0 0
ARG: 7= ;PRO: 7uV v ;ALA: 75 = ;GLY: 7V ¥~ ;SER: &V~ ;VAL:NY >~ ;PHE: 7 =
=NT7TI7=2LYS: VY Y TYR: Fuy vy LEU: uf ¥ > ;GLU: vy S > ; THR: hvAd = ILE: A4
vauA4 Yy HLS: EXF Y ;ASP . 7 AT F Y ;MET: A F4 =,
ok 7 /BOBENOELER.
% ¥ #8358 ARG PRO ALA GLY SER VAL PHE LYS TYR LEU GLU THR ILE HLS ASP MET &%t
T4 X 29 392 79 72 35 821 293 162 23 46 20.3 349 968 161 121 62 3 1020
AHTR 8 203 3 70 12 72 23 3 2 27 — 22 107 — 21 10 34 636
By 7 145 14 — - 553 - - - - - — 13 — 2 — — 227
7 X% 7 77 11 85 — 20 — 23 — — — — 10 — 3 — — 153
Jaz 7 7 2% - - - — 1%4 — 105 - — 177 — — — — 349
FYNTXE 4 34 13 — 4 16 7 12 — 42 - - 11 - - — — 139
HH T A% 2 57 — - - - - 14 - - - - - - — — — 7
TITA 2 94 14 - - — — 37 — — -  —  — 145
B pg/g BTE, —IREBRFEIT, &7 3 VBORBEIRE3IROED,
FE5R FBOBERCEESA SN RTER, 1400 r
1200 b BV R-R 8 ZNa—2 Biaro—X
£ B #E&EER FRU GLU SUC MAL LAC R
F1X 29 22 19 1 0 0 S
AIHEITRA 8 7 5 1 0 0 2 80
Ty 7 4 4 0 0 0 % 600
7 X% 7 2 3 0 0 0 400
DET/ AN 7 1 1 0 0 0 200
rYUNT XF 4 0 0 0 0 0 o LS= = e
51 Py DETAN TITR
Y7 AF 2 0 1 0 0 0 AT IIA FRF TYNTXFE  FUTXF
PAS. 2 2 2 0 0 0 F1R FEOBEEHOBEHE.

TN P —ADBRLELEDON, HEALTF 1 X295
BOSH 208, 17y~ A8REDS b 7 HE Y
V7T EEDI b AFERETHY, ROTITNVI—X
FARX1YRHE, A7 X508, v 54 RERE
WEDONID, YaZu—RFFA4 X, AVFY<AD
B1RFEDA, TNV N—ABLVT 7 +—RZEDEYI
bR LsNRr oIz, —F, BOBHB R IAEYT
X, VaZbtoBIUIr 7 XX TRIGEOATHS
h, 7YNTXAFTREIMBENEr o7, DEWR, B
HE 1) BI7VvI7 =X, ZVa—RdicF4R
EBOTHELBZL, ROTAVFreR, Y952 EDIE
T, VaZ by, 77 AFTREBEEV Dbtz %

B, BEENHBRHE L 57254 ZXBIOA V57U AR
BT, WIhbLEOREBHERT 2/ BOBRBEHED
WoEThote.

3. BHENSZL LBEFiFM L DRIFR

R0 X2, BFroD7 & BOBEOEEBEYR
WD R Y DERESH SN, BFEMEImm T
WHFEL T oRKT 2 B6R), Eoffy-REcs
WThH, BRLEZWETIDLRVZEDT I /BN
mHEh, TORLEFETHSDBEHE L OBERIEAS
Nhpolz, 2O s, LEET CTHEHENEDHR
EMTER DI, BFRNOERSOESERECERNT
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EoER LEETLIRHRET»LOT7 I VBB LI UHEOBH
EOHK,
LEET wihET

% % B & &7I)B & B evI8B &2 K
FA4X HEE — — 6216 8784
HPLE 30 — 5243 1575

INEEAESR 92 — 5477 11697

HEREH 624 1025 3768 22320
BARR 1115 5542 8042 23544
R>I 1 1259 3362 3342 9396

(SF) 1583 4645 6183 12228
AT A SR 1835 1828 3079 2789
e Acc.6958 14 — 4325 1917
ez kY TUEYTA 259 — 3452 1180
T XF Ace.3061 29 — 6715 3762
&7 XF  Acc.4013 — — 3773 8820

BN pg/g BTE, —3RHRFELT.

25D TREZWIESHLLTHo .,

B2z hiE, fHRLAEESRELZ WS4 X (29
) WBWT, BTFeo0EHER, TIUBBLIU
BEOIETOKRE L LERERIEOHBBGES A 5z
2, BMHEOES LOMBEERHEBEREREASNLP >
7. 7B, TI/BOBHE BHEOZWIE: AEER
g, < odl, FPRE, SEAN, BERK 350 o7
METCEEOEEE (F: AERE, FRAK, B4R,
FRFRE, BEEKRE 33 @HEOMEBFREKr=
0.860, P<0.001), BWHIOHE L i3d »BEREO R
PEbLLTWwabLDEEbNT:,

% =

KEBRTREALLIZEAEDIEHIB T, BKRIZL
DETF»SDT7 3 VBPEEOBHSRD b, D&
o7 X%, yIYNVTAXE, VarsbvikETHhiL,
FARATREROZVERYE, /FYEE - 3RERCIEBE»
BERRALNT.

Duke & (1983) DL I hiX, Tk L 354 &
T o OESEHIL, FEEABMREOHECERT 254
EKRDIFEZ L b o TRE ZHEBH Y, maFEY
BEIHE, BESFEEMRECBEENERTREI > Ty
3. ZO&D EHIITOKFERYEICR b BL <, K&
ELEIRNCET 5 12~20 R % The Lt vwbh T 3
(Simon 1984), BKFIHAWC % WEHIL, FEBEETEKIC
B b LR EED, KOBHOER TCTEDIE
oM SN THREANOYESEIL LT Wi Tk
T EEZ S5 TWw3 (Larson 1968, Perry and
Harrison 1970). %7z, BT & DBEHEH I BHKR
DEFERMIC & o> TRRICFEERICERELCT D (Bb

,ED ~
- oD
}D 5400 r =0.430% }0 5400 r =-0.001
2 3
L] ~ L]
m 3600 . w 3600 .
L]
1800 |
g 00 . ° .. §1800 .‘... .
" [ [ [
B oole LX) S BV IV S
0 200 400 600 M 40 80 120
FEFE (mag) FREX (zm)
c [ r=0.548%* % .
N 9000 o o < 9000 o o TOI0
2 7200 | 3 7200
@ 5400 [ .. ¢ w5400 % .
& 3600 o o0 H 300 [ .
#1800 * e E 1800 -
H ol LY R M 2}% 0 L T )
0 200 400 600 40 80 120
BFE (me) FWEREZ (um)

ol A ACBULETORMELY I VBB L UHEEHE
E DOEMR,
BEOESIEREI0NOTFEOTAISHOBE 24 v
S —THIVED, vf7ux—% (KERXEtsY rag)
THIEL 7z,

*, kk: FNEN5%, 1% KETHE.

W5EETF) ZESHL, REEEZE® TAROEEZH]
B, D20WiEED LItk > TEFEEN S (Wood-
stock and Taylorson 1981).

ZDEIRIEOWET L L, 54 XETFH»5>DEH
ENZVERE, BEYOeEEIEVLH TR &8
6%F%), BTORAKFREZT7TAF, VazZbukE¥Dk>
WHERONZE» S DHTITS DL T, BELED S
T2, BRAEENEL S H»Z & (Hill and West
1982, M 1994, EHHS 1995) WX 2D TlREVhEFH
Zohb, i, BEEZERETVIIBHENSEL SENT
% Z & (Larson 1968, Duke and Kakefuda 1981) %,
R OBRFIR I & 2 EHPHIEOEBE L EE 2 REL T
5.

EZBHT, KERICHHALZY 1 X 29 mEICBWTIE,
T/, EEHXTREOMNE (HFRE) »okETHE
F1g B DK 800 ug DEBEH SN ME (HEET)
FTCELWHERZNA N, BRHOERIETORE
FERETEY, BHPECETIZEBEEYH»E v (Shlub
and Schmitthenner 1978) Z &5 5, AEBRIZHEHAL L
REBOFHEIZS Hha»5 I8 EAOMNESI NI
25, —EORMEIZ 10 AP E Throllzd, [REH
Lo THETFOBENCEENEL, ThPBHEORVICS
YREEE Wz b Lk, £, FHRELEROES &
DERIEA SN o (B2, BROEKER,
BEEOBERSEHLERSOENC LY, KEE RN
brulge bbb, FToDH LB L OBEFRESEES
PITHULERHDEEZONS,

PEozZenrs, BFroDEBE2EE, Zekb3F -
HILb RHERT 51213, HEASOFR X 2BETFORK
BRI, EREMOBT KRS 2L ) EOWHABT 52
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LR EBFYTHD EEFEZONTWDS, 61, BHIME
W BEHEBRZ L ETFEESNE) BT, #FRcEE
(i H 1986) & 2 WIikHEERTOEE (Noda & 1996) i
XoT, HEFEILEHRETEI2HMEL DL, Z0E»,
BTOEMMET LRV X S BBEENHRER, B
[REHEEEFR AN FERBORE R £ HERE ik
Th 5.
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Exudation of Amino Acids and Sugars from Imbibing Seeds of Several Leguminous Crops: Shao-Hui ZHENG* and
Miho KAWABATA (Fac. Agr., Kyushu Univ., Fukuoka 812-8581, Japan)

Abstract : Exudation from imbibing seeds is an indicator of seed vigor and influences seedling emergence. The objective of this
report was to determine the substance of exudation from the seeds and its differences among crops and cultivars. The amounts
of amino acids and sugars exuded from the imbibing seeds of 66 cultivars in 8 leguminous crops were measured by HPLC.
Sixteen amino acids were detected from the seeds in soybean, and 14 in kidney bean. Only two were detected from the seeds
in rice bean. The amount of exudates was greatest in soybean (1020 yg per gram seed), and least in rice bean (71ug per gram
seed) . Arginin exuded in high frequency, however, it accounted for 329, (kidney bean) to 809, (rice bean) of total amino acid
exudation. The sugars exuded from the seeds were mostly fructose and glucose. The frequency of sugar exudation was high in
soybean and kidney bean, but low in mung bean and rice bean, and no detection in black gram. A great deal of exudates was
found in soybean (2065 ug per gram seed) and kidney bean (1297 yg per gram seed). It doubled the amount of amino acids
exuded in these two crops. No correlation between the exudation of full seeds and crushed seeds indicated that the exudation
is independent of the contents of exudates in the seed. Dramatic difference was found among 29 cultivars in soybean, since the
exudation presented from no detection to the greatest deal of exudation in some cultivars. Furthermore, the large seeds were
very likely easy to exude, but no significant correlation was found between exudation and thickness of seedcoat.

Key words : Amino acid, Emergence, Exudation, Legume, Seed, Sugar.
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