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SUMMARY

I. Breeding resistant soybean lines for sprout rot disease(lst subject)

A. Collection of local soybean lines and evaluation of characteristics

Total 227 Korean local soybean genotypes were collected and planted to evaluate
agronomic characteristics. A plant was isolated to get a pure line from every collection
and all the lines were screened for the sprout rot disease resistance. Useful germplasm
known as resistant genotypes to fungal or bacterial disease were introduced from
Seedbank and INTSOY, and resistance were screened. Several cultivars were identified
to have resistance relatively, compared to other cultivars. Local line YNb61 was

selected as resistant sources for sprout rot disease.
B. Collection and identification of the pathogen of sprout rot disease

Decaying soy-sprouts were collected from local markets of Daegu in Summer. Total
124 samples were collected for 2 years and 109 pathogens lines were isolated. Activity
of pathogen lines were tested and finally 8 lines were selected to apply for the
resistance screening. The most useful bacterial line was selected and identified the
taxa, genus and species, by DNA sequencing.

C. Resistance screening methods

To study the environmental factors affecting disease infection four temperatures and
different relative humidity conditions were tested. To increase infection rate and to
induce the genotypic difference in resistance temperature 30C and RH 90% were
considered to be proper. Mass selection methods for the resistance to sprout rot
disease were pursued. More efficient method was soaking root trimmed hypocotyl in
inoculant and seed soaking method was fast and time saving, however, it was difficult

to apply for screening due to little variation in resistance.



D. Breeding soybean lines

Selected comparatively resistant lines were crossed with recommended cultivars as
<QOgden x Kwangankong>, and 511 Fl seeds of 9 combinations were harvested.
Crossed 65 F1 individuals were grown in the field and harvested. Total 476 F2 plants
were selected and 9 individuals were discarded due to low seed quality. Selected F3
lines were screened for disease resistance to sprout rot. Comparatively resistant lines
were planted in the field and pedigree YS99104-B-5-1-2, YS99104-B-7-4-2, and
YS99108-B-3-2-2 seemed promising lines.

To breed low beany flavor soy sprout lines 18 F1 plants of 3 combinations including
<Jinpumkong2 x Kwangankong> were harvested and 103 F2 plants were selected.
Lipoxygenase(lx) isozymes were analysed for the selected individuals and finally 17
lines without 1x were bred. Change of Ix activity during growth of sprout were also
analysed for those selected lines to select low beany taste sprout and high quality
lines. Very small grains derived from the cross between <Williams x wild soybean>

were also selected and a F8 line is under the step to the new cultivar registration.



II. Quality improvement of soybean sprout (2nd subject)

A. Investigation of sprout characteristics of Korean native soybean local lines

Hypocotyl elongation characteristics and cytological characteristics were investigated
in 118 local lines collected all over the country. Hypocotyl length at 4 days after
seeding ranged from 3cm to 1l1.4cm, showing that each local lines had different
hypocotyl elongation rates. Average Ts (time for 509 germination) of local lines
having fast and slow hypocotyl growth rates were 20.4 and 23.3 hours, respectively,
indicating that lines having fast growth rates tended to have relatively short Ts). Water
absorption patterns were similar in all tested local lines, suggesting that the absorption
pattern might be not related with hypocotyl growth rates. Seed coat color also did not
affect hypocotyl elongation rates. However, hypocotyl length 4 days after seeding
showed to have negative correlation with 100 seed weights, i. e. lines of larger 100
seed weight tended to have smaller hypocotyl length. As hypocotyl length increased,
the diameter of hypocotyl decreased a little. The number of cells in transverse section
of hypocotyl was similar irrespectively of hypocotyl elongation rates. Cell size,
however, at 4 cm below cotyledon showed positive correlation with hypocotyl
elongation rates. These results indicated that hypocotyl elongation rates were dependent
on cell size but not on cell number.

B. Comparison of sprout growth characteristics in Namulkong(soybean seeds used for
sprout) and Jangkong(used for bean paste)

To investigate of hypocotyl growth characteristics of namulkong and jangkong, 12
cultivars were grouped into two depending on 100 seed weights (small and large, 6
cultivars in each group). Then characteristics related with hypocotyl growth were
compared between these two groups. Fresh weight of soybean sprout was a little bit
higher in namulkong. Average Ts were 239 and 257 hours in namulkong and
jangkong, respectively, indicating that namulkong germinated faster than jangkong.
Total water contents after completion os germination were not different between two
groups, but namulkong showed faster water absorption in early stage of imbibition.
These results suggested that faster water absorption enhanced germination speed in
namulkong group having small seed weights.



C. Analysis of contents regarding sprout quality in soybean sprout

Contents regarding soybean sprout quality were analyzed and compared in 17 local
lines. Each content varied depending on local lines. Total contents of protein, lipid and
ash in soybeans seeds ranged 39.5-44.4%, 16.2-204% and 4.9-5.6%, respectively.
Sucrose, raffinose and stachyose contents were 4.2-7.2%, 0.6-1.04% and 2.2-3.3%,
respectively, indicating that oligosaccharide content ranged 7.3-10.7%. Each isoflavone
contents showed large variation. Contents of daidzin, genistin, daidzein and genistein
were 16.3-126.9, 76.9~220.8, 1.0-15.3 and trace-8.6 mg/kg, respectively.

Contents of total protein and lipid generally increased in cotyledons of soybean
sprout at 4 days after seeding and ash content decreased. Contents of fatty acids was
highest in linoleic acid and followed by oleic and palmitic acids in seeds and cotyledons
of sprout. Saturated fatty acids increased after germination and unsaturated fatty acids
decreased, specially in oleic acid. Sugar contents decreased in cotyledon of sprout. The
decreased extent were 2.27-5.45% in sucrose, 0.46-0.99% in raffinose and 1.73-2.89% in
stachyose, depending on lines.

Total free amino acid contents increased by 65.9 mg in cotyledon of sprout. However,
glutamate and glycine contents decreased a little. Total free amino acids of line 13
increased by only 6.9 mg, but in line 7 by 137 mg. Daidzin and genistine content

decreased after germination, but daidzein and genistein increased.

D. Contents analysis of breeded lines

Twenty-four lines having good field traits were selected from breeded lines. and
these lines were possible candidates used for soybean sprout because of their relatively
small seed weights. Protein, lipid, and ash contents were analyzed. Contents of protein,
lipid and ash ranged 38.3-47.5%, 14.0-19.5%, 4.9-5.9%, respectively. These contents of
breeded lines were similar to Korean native local lines. However, line 3022 and 3049
were evaluated to have good quality because of their high protein contents.

_10_
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o TR
J I [ I 5%
T T m“
- 2 Mo wr X
= | Tal | % e
N o 2 z‘_ * ¥
a MR N < 2
o o4 o Ho e Mo 5 o e
K it W o o o R oK
+ o Mo 2 u
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o 5o B |7\ TED %
m.m B N T kN oF _La
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W W e e e
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A3d 7§
L AR © FUE 2y W4 AT £
7} guE R 3, 2

) %% 239 FUHE A

b AT AYG 1438 AANEE ez 2l BA FF FA AFA
W U2 FASAS

b o FA FRE st FW ey FUE GSS4o] thE ARE H3
o] % 49709 ARE FARAT

R wF 2 2AsEA 2eAE QA FARGEY ERYHE F
A 54 7 2HSA.

B YR AT ANE S5 AP AWM 20 B 25T FL7)o] ¥ 3t

ol

Hge ©
FHE FE

2) & 29 2 AHE

% olg=rE 7% AASTAL

b BUE FAAA oERSt AARe AAAH F smmE AWl 95%

ethanol®ll 3%k, 3% sodium& el 1¥ 303 B A3ty

1}) ©]2 PDA(potato dextrose agar)ijx] o X|A43ted 25T A 24x|2F wj<F
g oM MTL NA(nutrent agar)¥ixlo] Z=@3led 25CHA 24417 F <t

E ¥ oA 25
o Belg TAL U AN E AAR] Al BT EA4E
| 3%, 3% sodium & Ho 1¥# 30%3IF FHAHFT §F Hil &£

& Aol Xdste] 25T A FAoh

952 ethanol
Zra "3

) 19 F ol AF §F2o "ojrt 5mmel AFH, FUHE AW & 39l A

st Wi Fo dolrt 4emd W WF FAFE ddsty HFSAH

) HEFEL 2% 193" Nutrient broth x| ollA] 28CZzd oz ujukgt & E 4

2087 AxsE TRE gt
W GAWE AT WES 4mis @@l 9T ARH A oo HE
AAE A-gate] BTN 307 53 BastAch
3 #5 4 Y

mﬂ

3 ITuE

7hH AdE 604l A2 B(genus) 22 9l WA Gram staind e H
ZAS stoew olF 4T 41ToA e AAAAFN fluorescent pigment,

anaerobic growth test, oxidase testE 3} L.
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o EEEd % AN 47

1) Aui2R 7 Fojgate] A4S A
7hH A A®  23F
W) A FF 0 S239(Pseudomonas. sp)
h A s 2 Uy

(1) 2% : HF F 25, 30, 35, 40C
&% 70, 80, 90, 100%

(2) T FAE F49 AFFHEE A Fa AL 5cm)ol X/GEe 2emAB =
A7 397HAZ F NB 50mi7t £ AAEH 2T 55 HF
sho] 24A17F @E w33t Ao

(3) e wigd FFE 4 AT 10703 2A12F B2k FJAAF L AR ol
jgste] 24, 48, 72 N3t Fof R = g A E zAE FA
T-9} v AT

2) v‘?_;‘iﬂlﬂ ]_Hhﬂ/\—] Z;]X—]H]—\ﬁ 7“1:'_:_]—
h EAAE 2 F ouigEe 4] A Fsden 25T HF A
W) F FHRE 95% 923 3% sodium hypochlorite2 FEW 4 3le] 25T

A 44z 71 BFUYES AHEE AT
) 1oz vE BRYE A A FEAGE AAE 24 2/ I FAA
A7 F ARG o] AAAste 4N F RAAES F34E ZAEEA
2}) 2x1A o2 olzle} o] Fx oA HF AAYE HEIAH.
(1) Control(1) : Bl 12087 AF F X4
(2) Control(2) : F+F "l X|of] 12087+ A= ?‘
3y Ha - ¢ dgd49 308, 60%, 90F, 1202 %
(4) X4 48212 F EHAAE L viF ZHolE

oo Ad 24

D AARE 3

7hH FUE B 28 fAd 982 st Aoz AAGEE d9E
ez 19983 F/5A4 2 1999d FA AAHFTEES TR

W) B 4km BAEL] AHE FI F& WY w7 F 2AM AA EH=2 F4
35 A AAFL A=A AN AAAEE T2 FAGAS
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/Hﬂ

7H Bd EIEES reviewdta Fo L= RE AT Aol A3HA
E3E dAaen olse FAE FuAY AW FEUFH TPl
PFFTE % 88 1 F 23FFL B Iy (F 1-1).
b BlF INTSOYSl 233t WA 1555¢ BF WAHE 1-2),
(F 1-D) 32233 49 2% W3y #2449
&4 g ¥+ ke g #Hd
Ankur Soybean rust Hawkeye63 Phytophthora root rot
Arksoy Fhytophthora rot Hodgson Phytophthora root rot
BRS201 Brown stem rot Kent Frogeye leafspot
BRS302 Brown stem rot Lee68 Phytophthora root rot
Century84 Phytophthora root rot Lincoln Frogeye leafspot
Chippewat4 Powdery mildew Lindarin Phytophthora root rot,
Clark63 Phytophthora root rot Stem canker
CNS Bacterial blight P1200492 Soybean rust
Corsoy Sclerotinia stem rot PI&6050 Phytophthora rot
Davis Frogeye leafspot, Tokyo Stem canker
Phytophthora root rot Union Sclerotinia stem rot
Harosoy63 Phytophthora root rot, Wells Phytophthora root rot
Stem canker Williams Sclerotinia stem rot

(% 1-2) INTSOY23RE 29 wre Wi $2a34

=34 4 ¥y 54 g g
Altona Phytophthora rot Kanrich Downy mildew
Amsoy71 Phytophthora root rot Kingwa Phytophthora rot
Beeson&0 Phytophthora root rot Komata Soybean rust
Blackhawk Powdery mildew L62-904 Phytophthora rot
Centennial Phytophthora root rot, Ogden Frogeyve leafspot

Stem canker Peking Stem canker
Evans Phytophthora root rot Shelby Sclerotium blight
Improved Sclerotium blight Williams82 Sclerotinia stem rot
Pelican
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3) wAAYd 54 Bt
7}) 1998-19991 3 AF
(1) =3 18A%2 73 AF Z+ /A9 993 54, T4 54
don g8 Az £HE ATEL FHd ST A6 E.
1) 1997 old 3 AT
(1) 1998 A ool A YEFT ANFT 1204552 19983 54 I
Wegw F&EFFe sFHAH Fo FETH 54 E0] ZAEHAE

tle

= A}

2, <l

o
£
=

D Azag £ 39 54

7h F 3 € F1 44
o FAIAE : Fl 9= 511704 o J}&E7] : 2000. 6. 3.
o AHE=E : 60 x 30cm1F 17§

W) F2 Ald 54
o FAAE : 8% F1 24470 A o 3F7] © 2000. 6. 3.
o AAE%E : 60 x 15cm1F 170A)

oh) ofAF e nyg o AENH 544 AA
o F#AIAR . F6 Ald 3A%E o AAYE : 60 x 15cm, 15 28 498
o AlET viAl: G 4Rt o 71et #E : FEAIFEF TFAW &F

vt AT

D YyeEF As A
7H FAIA R
(1) Z+ Adid 3AAs WgLS (F 1-3)3 2o
(£ 1-3) A4 W& 2 §F 33

s AL Pl S 54 =

Ad | =35 FA Ad | g5 A
Wiyd A% F1 9 511% F4 9 A%
A Lx A% F2 3 1871 A F5 3 AZ
F42YH AF F6 1 3A41%E F9 1 3AF
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W) AssAd 2 de

() F1 AAE d82 m7 R 545 A57] 5o AAE selfing o7&

sk, FHE ol WAA 5& AR

(2) F2AldioleE EXFMe ZREsty EA4EH, Asr]l, WHEAd F)ol ¢
T AAES AL AT3 A

(3) FeAldd A= A EsH 5447 A4E S A4,

o) WHEARA 2 A

(D A AL AL XEHez =38 Yrta d+d, =W 3 Ay
53 1934153, ¥ 24 " Zsldyn gl =dEFF 1670 |
g FUE B WA AAS AAEAE T

(2) oy FAE B Ad8HA B3t S239(Pseudomonas. spyE A& 33
3 AHEF F RAE 2 S A8AEE AAAEZTE WHEAE Jd A
o} '

2. 4544 - TUE FIAFE AH

bR Al eT A%d B4 24
DAY 54 24

A" AAE 118AES oz WA @ 21883e A

2) AN 4 FIFT EF
18AIEE Yoz xAMd WMFAE4Y 2 AAFTE 1004
#BA & FAEAG

3) ATE FUES9 AxTH EAn
100d%, M348 R wiFHAol Mz & BF5S Hde= A
Az 5L vjwslsEoh

4. U223 2T E4 vla
10085 A2 g 4237 YEEL Yaoz w3l

th g FABA PR
) FAe 4 vm gE
) FUE 4% vm HE

% &4 A% 54 B4 D A 5 4R

o
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A48 A4
L ALAREAA : FUE 299 WPy AT $4

7k FUE P E 3,

2

i

D %% 39 FuE %
D R A 142 ARAZE tdom 27 AA FE FA AT F7
@ 59 FUEZEE F 10079 FAE ESGATHEL-),

(B 1-4) 73 gu2 7 A9 B35
NGy | wAEF | Ng9 | BAFF | A% | 2AEF | A3d | 2T
A4 15 o o 9 gm 1 T o
HE 12 T 8 9 3 9 = 4
a5 9 :13°s 16 553 11 e 7
2% 2 s 4 @A 109

2) @ 28 2 AHF
7H #H9A AR Ao g oMol Y R FFES 1ANE 32 #AE

Wy A

] .
8 #FEe Al 2MUET 5 7ESA AT 50% o4 E WA
4E YEhUlE 67 AI(BS217, BS230, BS233, BS239, BS246, BS303)

3) O4F T Huldd
7hH Adrd 67379 4 duldd d3E otde (® 1-59 #oh
) Api kitg o]83 A3, indole WA, glucose acidification, arginine
dihydrolase, urease, gelatine Thydrolysis, P-galactosidase, glucose

assimilation, phenyl-acetate assimilation & AR Y S.



(X 1-5) A4 6859 T4 Adu4dd 24

T e s t| BS217 | BS230 | BS233 | BS239 | BS246 | BS303
Strain
Gram stain - - - - - -
Shape Rod Rod Red Rod Rod Rod
Growth at 41C - + + + + -
Growth at 47C - - - - - -
Fluorescent pigment + - - + - +
Anaerobic growth test
NO3 reduction -
Indole production - - - - - -
Glucose acidification - + ~ - - -
Arginine dihydrolase - - - - - -
Urease - - - - - -
Aesculin hydrolysis - - - -
Gelatine hydrolysis +
B-galactosidase -
(hucose assimilation +
Arabinose assimilation -
Mannose assimilation D
Mannitol assimilation -

|
+
+

N-acet.—gluco. assim. D
Maltose assimilation -
Gluconate assimilation
Caprate assimilation

Adipate assimilation -
Malate assimilation
Citrate assimilation
Phenyl-acet. assim. -
Oxidase -

i+ 4]+ s+ ]+

+lH |+ ]+ ++ [+ ]+ |+ +]+]+
i

|+ |+ |+

* +. Positive reaction, -: negative reaction,
D: 11~89% of strains positive

) wA Y ABEF EHE £AEE Bergy’'s Manualdl AE ATEHF L EA
Fo vl o TEMe <& #o B2 674 =5 Pseudomonas
sp.ol &3l Aoz AT

2}) Fusarium sp.& WI£% FFolt= A Fged], ol w3 71 A4
3tu] EEAlE FAAALS =54y dFes ddHd.



v, wbsz A

piz)

A4y 47

D AuiaRE s Fallae] FaaA
7h =Y Fay 38 ¥
(1) HE 24A0 # BA F XAF2xdd o
= (£ 1-6)% 2ok
(2) A 2= 2BCT~-30TAME BAFR JIAFEANA Ao]7F fAe 40T

)Z;f._

ol

3 4

o
i

e

i
A

Ae 2} olele AER FA® F4E wth
(£ 1-6) 3 2o PF exd 3
Z %%‘ BE]_ =
P g oaA R R 54
24h 48h
M B HEp¥g By AF#ZEn BRATst ok A
BE | M B e e wgel 4olw BF BA WB
30T | 53 57 | AAAe= gag WY
Wy 2 RERE HsA BHAH Agel WA &4H
0T [ 31 | ¥ oo o gge aaua 9

W oo By A

M oY A= AD)E JF F 0507 983 ee . F AFF 24
Az a9z wMFe Helg 3% H, FAHYY Hudgoen =T
Ae) gk Bz Aole] ulg= Berargch

(2) FAF F 2474zr0] AHFHEL weolv X9 BAYel EE AHA

100% ©]* = vt
(3 AF F 40T XNAFRE Agole 4N U 443 Fosta] wis A
°olg FAZ & UJTHRE 1-7).



(B 1-7) #AF AFLE0 B2 Ay ¥ A0d 2UE 05 A3

HF F A34XE FovHE W5 dol(cm)

BEex AE A
0 24 48 T2X) 74
2 HE 2 ) 4.21 .
o5 73 3.14 6.07
q=F 2 2.4 273 3.11
1 E 2 . 4, X
30 T3 3.42 33 7.06
HE 2 2.28 2.15 3.14
e e
. 1% 2 3.37 4,87 7.04
4% 2 2.74 3.26 3.87
TR 2 .
40°C s S 2.85 3.29 355
E 2 - - -
@) FF 25 FTHSTH HAIS 9 w434 2 FHZ A T o)
?'?'72 ] &8 Jeld A3 (g 1-1)3 #Zo
B) BE X9 Fod HFd o wiFe 2lAe] A fFHAow Azt

(6)

(7)

ol

o] AFgTT FAJ zele FF3] FUFSIATH

#A o]l HldtR o oyt FHFEF dis HETF WS
25Cel Bls] 30, 35CollA thx Sttt

l B W 40TColA F3i AX=7F 73 Hstdeod, F At
Fol & sy 3 2832 HIFHASZE 30C7 HEE
peR=

o

of o O o
o 2

=
o fo o

oz o

o
Mo go o M

2
WU o

Sl
[o
i
i
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25

20 7

80 ’g 6
R 05 = 5 — control

60 g 4 — inocutation

50 o 3

40 2

24h 48h 72h 24h 48h 72h
Time(hr) Time(hr)
(FHZ Hu] WFHZo] Hl-g) (AE % 25C A
30 35
8
£ E.
= -— control =g — Control
g -~ inoculation g 4 — Inoculation
O] S 3
2
24h 48h 72h
Time(hr)
(% £ 30C A (% ¥F 3T A

(29 1-1) A2E A7 A|Pd o2 25 FUE wE A3 FHF oy 4% 8&

o F=2d 5o oy 2 A

(D

(2)
(3)

(4

HE % A w=d W LAPEE 57 datel AUEE 70, 80,
90 2 100%NH B Aoe (X 1-8)% 2.

FEo BARS] e F 24 AHERAL HE 100% st
ZUE 2ya AF £ AUSE 100% =AddAAE 72417 AFede o
WZo] erds B WH, 00% ZANME o= AEe 4% WAL 1
EhA 2.

F A% ojwge Aoz Wy A FEAY AL 0% F=H
22% Aoz HUHYL
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(¥ 1-8) =¥ 7o 44 9 Jd A=

AF F A9ANTE FUE 5 Zol(cm)

w5 HEAY
0 24 48 72X 2t
FA g 2 2.9 3.6 -
100%%
HE 2 2.3 25 -
A8 2 2.6 3.2 35
90%
3% 2 2.4 2.4 2.7
2) oy A g3y g
7b) S Hd o il wHE
(1) 8F A 213 T UES Hetdd] AAst HF s w4 (intact) 7

WS Sare 49 AMsE 4FYL Mund Ao (F 1-9)9% 2
(@) WEF PR AP A9 234 e e gl 2 Aol
ggleom A4S $elAE sprout intact FEIE ol&3stE Hol wh
A% Aoz vehgn
(F 1-9) de o %o 02 3 A st 2og
ey | wAs g 3 3
Intact 100% Bz R0 Moz ¥y AAH o HeA FI
Cut orog | FHACE FMBEA opste} ) 2ol dud ReRH
T | Zaez 2ams Agsn YREE oz R

W A H4EHY vt HE

(1) 939 F AT IUHE 7Y AZEES ASSHA HA67] Aste I

5
e 7194 2 FAE A F g HFste HS AEYS 24

= (% 1-10¥ Z9.
Aol A wotd FrpE o
ols) wolgo] WA A=A,

=
—-L—E —

(2)
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(3) 23] 60% ol HEFSHHUS Wol Wobgo] 50% olFHE Wolgow 724
B F e Aolx @A AFHU

@ 2 WFde G FAsy] dste] FL 719A Fe AAE GET=
AHg e, Wbl FFL WA ge Ao drhgon i WM
Ago) e gEH

(F 1-10) B2 2oy 24T 02 wopayt wjZA2

A AEFAY wol-8(%) ul = 4 o] (cm)
EERS 96.7% 5.1
LR B 96.7% 44
7 A=Y 308 WNE 80% 3.2
T A" 60E AE 46.7% 25
7 Aol QOB WE 46.7% 2.8
7 dAgd 1208 A 53.3% 3.7

oW A B
D fAAYL B3 B
AASGAR 3 AT S FARGoR 594 2 HEAFS B UAES 53
stof 108 A1E& #nstgrh 19979 oldo] Fgstd FA & UBF 120AFSTE AL

Bt 3 FaAdd TFAATHE 1-11).

(& 1-1D) T AHRF =3 8%

1997'd o] & 1998-19994d =38 A
3 A/Z | F3 A% | FR A/ [ £4 35 | @A
BAEE 21 69 11 83 152
Z R 16 51 5 25 | 76
3 A 37 120 16 108 228
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7F) 1998-1999d 43 A&
() Fs180] 599 AFo] 40%, 54 AT 36%, 4ol 19%ch
@ HHEH 2FF0] 91%F A W FPFL AYHE 1-12).
(3 $euet Ao BT fANELTL GRE GA/SDY AFE A4,
FEol @719 AFHA

S ANzl HRE £UFE

(F 1-12) 3 F A% 949 2 $437] ¥
% 9 A & 27
s 4 ASS Mes) | 5 A A5 | v8(%)
% A 21 19.1 th 44 40.0
HE/EHN 3 2.7 =Y 10 9.1
=2 (/) 40 36.4 A9 56 50.9
2z A 2 1.8
=2 < 44 40.0
# A 108 100 A 108 100

@) HEA Az £33 AT T nEIAS 29 AT 86%Huen, a4y
I A ZAoe] zkz 66%H o2 3o vl @ik

G THATES 19999 59 309 FdFdisty AFEFo] AFstded do}
Hol §l= 1A%E Adstn 10745 dd 54 zAsdd

6 THE AT d¥e PR @dP082%)01R0em Aol =HF Al

T2 dF09%)E d¥ol BE=A

A2 AAAF Ol 72.9%, WA Tl 215%Q AFFIAT FT 3ol

THHE AEL 56%2 34 &4 Eds

THT AT S 795%7F AL 66L ol F - HAA T

Metdg 55U o3t 2 AEE 4.7%% )

(7)

(8)
9

_32_



(E 1-13) 58 F A% ARANAAY F8 28287 =4

4 9 3 A
5 A AE vl &(%) 5 4 AE v-&(%)
T 09 2} 729
oy 98.2 ) 215
£ 7 09 7 7 5.6
(X 1-14) 3 ASEQ HNads Bx
I R R A& H &(%)
51-55< 5 4.7
56-60 7 6.5
61-65 10 9.3
66-70 47 439
71-75 38 356
g A 107 100
) 19979 old =3 A%
(1) 9 Hjo] A = a4 24 5 deatglon F3 Fdo] g ATo|

71.7% th.
(2 dal T dFAG FHAETLS 1008 F 0] 20g 0140 FHFE AN
(3) 482 975%7F Bl en e o] 725%% .

(E 1-15) 53 AAIE2 A% =4 =4

z 9 A z3 B9 A A 1009 % (g)
= A% | = A% | = A% | = A%
S8 meeao] 52 g TP | meen] T8 |u'e)
32 31.7 H 1.7 3] A4 442 <10 15.0
= 2 225 oF 25.0 FA 275 10-12 40.0
=M 18.3 FAS 3.3 S 15.8 12-15 30.0
Sh=A 15.0 =3 125 15-20 8.3
7] €} 125 20< 6.7
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(E 1-16) =3 AAHIEF A5 #AENH 54

49 =g 5 A4 CE
- A% | = A% | = AL | = A%
528 luaeanl ¥ lmeeo] T2 waeo] TY | me)
1SR 975 k1 A g 62.5 A} 24 725 =3k 487
24 25 34 36.7 LR 20.8 Ay 41.2
B 0.8 2 6.7 7]} 10.1

2) WA A4

ikl

7} #l=9] USDA ¥ ZFuUl FAa23oA Edde YA F3EFE
A FF)ES A=, 13 HAdd #AE
< A 0]'93‘1]'
) TYE
tH Kent, WllhamSSZ Ogden Ankur 59 —rJﬂze_rO] woroe
TR0z Ad AU
2} Ankur® FRHAAZ o Z A 3ty FH-o] oy wufdlA Ay AT
(E 1-17) 2Zujje] o] g8 WA

EFse 7o 37 94 54

=5 | 2gN 49 N 3}7] A59
BT Z} 3] 12 R 74 254 +F
2w} E R =} 3| Bl 7€ 234 A
ez =} 3] 12! 74 21d aia
Kent At z 12 R 749 129 T
Williams Ll z B 74 154 5
Ogden 2k 3] Bl ¥ 8¢9 44 ais
Ankur L z 12 808 84 31d +

"h AAUEFT 19341Fd dd HEE S
de BIoeH 95 =YEF
™ 1-2).

h @ HE F 24-72X 7 T4 wjFe] JAe A
< #iFo] A9 AR XA

A78% A3 YNB61AIEol FdiHd AF
157] FollM & Shelby7t 44 A4S 2

A %

2] oj¥Ad AE

o

A
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A AEAERJ] AT R FFL FAET wEFHold 75-83% FE/HA et o|¥A
AZEdes WiFAFE S oA & xtoj& YERATT
ob) 3dxtel wZd WEAE AAHIET A% 5612 T 2 ¥ ARR

ol s
561
8
—_ — 7
§ Es
‘é — control :_:: 5 — confrol
2 -— inoculation ES . — inoculation
5] 3
3
2 .
24h 48h 72h 24h 48h 72h
Time(hr) Time(hr)
l_
cenennial 754
8 10
7 . @
E 6 E 8
S L 7 _
£ 5 — control £ 5 control
3 . - inoculation S . . inoculation
] o 4
3 3
2 2
Time(hr) Time(hr)

(29 1-2) IvE Ropgol oy, Ayl FF L AT Z HEF T AF A



2 AE 54

}—l

g
N
‘r‘ro
S’ —t

>

sz 2 WEAd AFT 54

a2 dAdd WEAd FEER UEFT FEHEFTEEST, 2UUET, 28t
Addad 92FE A A st 511%?94 FE FAE AU

ol EE XA Aol selfing -5 FHAsr]l st ¥, 34, ZEH, A5
TS ZAMSHY HF = 7}]*1]%‘1‘} T &3 Ao

(¥ 1-18) QIFww) A7 2 Fl1 %A

_ D) & Fl1 A5 =

WMol F wul =3} (F1 A ) Selfing &2l 5

101 Kent x 339F 95 g AsY

102 Williams82 x F¢HF 44 L s P |

103 Ogden x #otF 49 71 3}7]

201 A2MUYEF x Kent 68 REgA A8

202 Williams82 x A YU &EF 35 3} 4

203 Ogden x 2 JEF 18 7 371

301 Kent x 23L& 20 943

302 Williams82 x £33 50 5, A ¥

303 Ogden x 23812 22 ek

A 9% 511

1) Reciprocal crossingS ¥3

=9

9z3% 51149 F1 F, viwo}l, AEZA A3 vlA <& selfingel &<Ud 7

A, FHE oEAN T& Z=HAA 247THAE s EAEAG AY TE

&)

)

)

20

& sty AudlA 2T 1071 olHE Adwste HFHer 65MAE

EENAE EZo AMF2Dst zF JDe Fa FAWOE XA AFdes (E
1-19)¢} Zri.

(Kent x #¢HF), (Ogden x BHF), (Ogden x 2WUYEF) =g A, 7i3}7]
2 Y 2% JaW "ozt Y- vbA U A A £ t2

23 2 F83 54, 3oy AYY 5& A= AdE FATESY S (&
-200% 2o}

YS99104-B-5-1-2, YS99104-B-7-4-2, YS99108-B-3-2-2 o] A ¢HoldA
Ao dgAdel Astd fFEAHAJTG(F 1-21)
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(& 1-19) F2 "o =34 7ist7], 34, 43 54

Wi 5 EnA Py A | Ms7) £x 43
YS99101 Kent x 4¢+Z 8 s 0803 153
YS$99102 Williams82 x #<+E 5 A}/ 0731-0803 33
YS99103 Ogden x #e+F 10 2} 0806 o
YS99104 2WUEF x Kent 10 2} 0731-0803 <t
YS99105 | Williams82 x AWMU EZ 8 2}/ 0731-0804 3/
YS99106 Ogden x AWUYEZ 6 2} 0803 153
YS99107 Kent x <3}& 6 2} 0731-0803 3/
YS99108 Willilamx82 x 23}& 5 2}/ 0803-0809 3/
YS99109 Ogden x 233 7 = 0731-0803 2/
A 9z %} 6571 2 =

_87_




(F 1-20) A YH&EF FAAlIFY #ES4 54

=z
i; P TE PRE Ao | @ | 91 |=ea
4001 Kent Kent X 3<% 0806 2 kL 2k
4002 PFFE 0806 | © 1 s
4003 | YS99101-B-1-1-1 0728 | © z A}
4004 | YS99101-B-1-1-2 0728 | © z =}
4005 | YS99101-B-5-5-1 0811 | © z =}
4006 | YS99101-B-5-5-2 0811 o L 2}
4007 | YS99101-B-8-2-2 0811 o oy A}
4008 Williams 82 Williams82 X #HE 0806 | # oy 2}
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Lx activity in sprout {cotyledon)
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Day 2 Day 3 Day 4 Day 5
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¥ 1-3. Lipoxygenase activity in lines derived from Jinpumkong? x Kwangankong
combination.
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ag 1-4. Lipoxygenase activity in lines derived from Jinpumkong2 x Sobaeknamulkong

combination.
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% 1-5. Lipoxygenase activity in lines derived from Jinpumkong2 x Pureunkong

combination.
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(3 1-25) (Williams x P83} Adungd FOEe)e +F 3d d2 4

v S
% 10099 % T
A% 2;) AAZ A5 | AAT A (:;T (k;;ma)
AWMU EF 63.3ns 67.5¢ 88.4b 12.4 206.3a
1 70.5 86.6b 97.4b 9.0 167.4b
2 63.6 98.5ab 114.7ab 79 151.6b
3 69.8 105.7a 128.3a 95 180.1b
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oIl AX 16415(13.6%)¢] ol olEL UEFT FF $49 F8&8T Ax

2 &84 & J& Aoz AFHUA
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sto] FAUF 50%7} Lolshd 225E AHToE AL 2 2
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2) FHE A% A4 % FFT TR
M AN JET FHE AT 54
1) BB NS, AAF, ARF

43 7—1]%—% A7zl wE wjEg AAF € AEFS X 2-19 EhRdTh

(W) 2 F 295 wiEFe] dolx AE wek 1.0 - 33cmEA vl F A
]a woow wels ol AEZ dopEmel o2 F 0 glo] wopdH
T8 A% AE e AdE HA

(th 943F £ 4494 w3 Hole AT weh 30 - 114cm§)\1 Z Ao
BHygow weba AlFe] W wWiE A £=9 zolrt F o] Ao
7bsdel 2 Aoz fadEu

(=H 3}%— T 4dA wiE BAFS ASe) =l 384-788(mg/hypocotyl)e] £ E

Z JegJer AEFLE 6-24(mg/hypocotyD) ZA & 11'03 HAY.

(a}) J}f T 298EH 4971x19 wiEaAFE, AT 2 dEF FUHES 47
0.5-4.5cm/day, 6.0-168.1lmg/day, 0.2- 9.9mg/dayi L}EM AAHE AT
mat & zpolzb AUt

L
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(F 2-D) Ad Audsd] Be MEg, w3443 2 w3aes

= | = =| "WM%F4(cm) A A F (mg) £ % (mg)
AsHZ | F3M 10095 9° 4 2 4 2 4
1 A 9.7 2.2 7.8 63.2 198.7 5.6 10.3
2 I 8 9.2 1.5 6.8 37.6 172.0 4.1 8.8
3 =& 8.2 24 74 70.3 218.3 4.2 11.3
4 =7 12.6 1.7 6.2 36.8 165.0 4.3 8.2
5 =% 10.3 1.8 6.9 53.2 199.7 6.7 12.6
6 ey 13.8 14 9.3 39.0 307.0 5.8 16.8
7 =g 13.1 2.5 7.9 329 250.1 6.5 14.8
8 = 13.9 3.3 8.8 124.8 3139 3.9 17.3
10 > 6.9 3.0 11.4 79.2 257.3 5.7 12.1
11 == 8.0 1.8 10.1 48.3 236.2 4.5 12.9
12 =5 9.8 1.9 8.7 45.0 223.7 3.7 11.0
13 X 8.8 19 9.9 52.7 318.2 4.6 15.7
14 =5 3.8 2.2 6.9 63.0 173.6 49 9.2
15 g 6.8 2.0 10.0 64.6 314.9 5.2 14.8
16 =& 6.7 2.0 3.1 66.6 222.0 b7 114
18 =% 10.0 2.1 95 74.6 368.0 6.6 19.3
19 e 7.7 19 10.2 454 294.3 bl 13.6
20 e 7.6 1.8 6.7 46.1 187.7 5.0 11.1
21 =% 11.0 1.7 6.2 43.5 239.2 6.4 15.1
22 ) 9.5 2.1 8.0 584 183.5 6.3 9.3
23 =5 10.2 1.7 6.9 49.2 173.4 5.7 9.8
24 = 7.0 19 9.2 54.0 225.9 5.5 15.7
25 == 9.1 2.2 8.5 50.5 203.7 5.2 10.6
26 g 11.7 2.2 8.8 68.8 345.8 7.8 19.1
27 = 8.2 2.2 7.4 73.7 214.2 6.8 11.8
28 =5 10.2 2.7 6.9 64.6 188.8 5.5 11.0
29 e w 7.0 25 75 64.9 161.1 5.6 9.6
30 g 384 2.0 5.2 46.3 142.9 5.2 8.0
31 =% 6.9 2.1 9.5 58.1 236.1 b.b 10.9
32 =5 105 1.0 7.6 18.9 192.0 2.7 10.2
33 g 8.0 24 114 4.4 313.1 4.8 15.7
34 > 6.8 1.9 34 50.5 244.8 b.0 13.0
35 g 20.4 1.1 7.6 25.0 361.2 3.9 23.6
36 = 13.0 2.1 7.7 73.3 286.0 3.0 17.9
37 = 176 1.6 6.5 42.0 224.9 5.9 14.1
38 =5 23.6 1.3 6.2 35.3 211.9 4.7 124
39 A5 12.7 2.6 10.1 88.5 292.4 (N 134
40 il 10.2 1.8 4.7 69.0 301.2 5.5 11.7
«3F T A A5
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(A

< = W53 w5 A A 5 HEAEF
AFHS | F94 100" 5 > 1 5 4 o 4

41 A+ 11.2 1.5 7.1 475 217.6 49 12.4
42 H 5 8.4 1.8 85 36.8 220.8 51 129
43 2 A 8.4 1.9 8.5 55.5 216.9 5.2 11.4
44 22 10.6 1.7 89 476 269.0 5.5 15.8
45 25 A 9.8 1.8 85 50.0 264.3 6.2 14.8
46 = A 9.1 1.5 104 479 295.5 4.7 155
47 25 A 9.2 2.0 10.3 60.3 285.7 5.5 15.4
48 2 Al 9.1 2.0 9.0 64.4 228.2 6.1 12.2
49 & A 9.5 2.0 9.2 61.4 235.6 59 12.7
50 2 Al 8.2 1.9 9.0 53.8 238.5 6.2 12.7
51 & AR 9.3 3.3 10.8 104.4 317.3 7.6 16.2
52 2 A 9.3 2.5 9.3 76.1 260.8 5.2 134
53 25 Al 105 2.2 99 81.2 2975 7.1 15.0
54 A 10.6 2.4 8.9 89.9 289.5 7.2 16.5
55 25 Al 12.6 2.2 82 97.2 290.9 8.3 145
b6 & Al 9.7 2.7 10.8 84.8 383.8 7.0 20.3
57 2 2 9.8 2.7 9.0 76.2 252.7 54 14.3
58 & A 10.1 2.6 8.3 81.3 261.7 6.0 13.7
59 & 9.7 2.6 86 84.4 301.3 6.5 16.2
60 =2 8.6 2.0 9.9 68.0 305.3 4.5 15.3
61 = 8.2 2.4 7.4 84.4 2446 6.4 12.3
62 = 9.9 2.3 8.7 82.5 237.0 6.0 11.9
63 = Al 115 1.9 10.4 61.6 327.3 51 17.2
64 = 125 1.8 8.7 45.6 232.1 4.7 11.6
65 =4 9.6 2.2 7.2 715 302.2 55 16.6
66 = Al 11.0 1.7 59 51.5 162.5 5.1 8.4

67 =2 11.2 2.1 10.9 575 347.3 57 16.5
68 = A4 11.7 2.1 6.8 80.3 225.8 5.4 10.8
69 = 24 11.1 2.0 7.2 64.4 206.4 6.8 10.8
70 = A 11.8 2.0 8.7 70.3 25b.D 5.5 12.4
71 = 2 12.1 1.9 6.9 62.1 228.8 6.0 126
72 = A 10.2 2.3 10.1 5.7 301.8 5.9 15.0
73 =2 12.3 1.8 8.1 58.5 258.1 55 13.2
74 = Al 115 1.9 7.8 56.4 257.2 57 12.3
75 =2 115 1.6 35 469 2909 49 14.3
76 = A 11.9 1.9 9.3 66.0 261.7 5.1 12.1
77 =4 11.3 2.0 7.3 66.9 249.9 55 13.1
78 = A 10.2 2.1 8.2 66.9 252.3 5.4 12.0
79 =2 11.7 2.0 4.7 62.2 171.9 59 11.0
80 =4 11.2 2.1 3.8 69.6 144.5 b.b 8.1




s L wm=g FE 2%
AEAS | F94 |10089% 5 - > 2 5 <

81 = 10.5 2.0 59 66.0 180.3 5.3 10.3
32 =5 A 11.1 2.0 b4 73.2 211.6 5.6 10.5
83 =X 10.8 21 7.2 789 207.9 5.4 9.9

834 =2 10.3 2.0 5.3 63.4 171.4 6.2 8.9

85 =4 10.8 2.6 6.4 90.9 253.1 6.8 135
36 A 11.7 2.3 7.8 85.3 285.6 6.8 13.6
87 A 10.1 2.3 5.9 88.8 258.4 6.7 13.1
83 z A 7.8 2.1 7.2 69.3 200.6 6.0 9.5

89 A 8.1 1.7 5.5 40.1 119.7 35 6.0

90 z A 135 2.1 3.0 65.8 77.8 5.8 5.1

91 zA 8.3 2.1 5.2 47.3 1414 5.7 82

92 ZA 3.5 1.3 4.4 277 121.7 4.2 79

93 A 8.4 15 3.7 35.8 121.3 4.2 86

94 A 12.9 1.6 4.6 454 139.5 6.0 10.2
95 A 13.1 15 8.1 41.5 227.9 55 134
96 A 13.7 1.8 6.1 56.8 174.1 6.3 11.4
97 A 16.7 1.8 8.1 53.b 228.9 5.6 12.6
98 Y 11.0 2.2 4.6 714 145.1 6.4 85

99 24 8.7 2.4 9.0 61.1 2475 6.2 135
100 AHA 12.6 1.8 9.9 48.9 156.7 5.1 10.2
101 4 8.2 2.7 10.6 73.8 243.3 6.3 13.3
102 AA 115 25 7.3 675 287.3 6.2 11.8
103 A4 10.8 2.1 9.3 68.9 306.2 6.8 16.3
104 AHA 13.0 2.4 7.3 90.2 258.1 7.3 14.7
105 A4 11.1 2.2 85 69.4 241.0 6.1 13.6
106 A3 9.2 2.5 7.2 50.6 210.6 55 127
107 24 9.4 2.8 6.5 70.8 194.5 6.1 12.8
108 3A 9.3 2.5 9.7 60.7 278.2 59 15.8
109 a4 9.4 2.3 7.8 61.4 205.6 6.3 12.1
110 A3 8.1 3.1 10.9 735 2420 6.1 13.8
111 24 9.6 2.7 89 104.6 269.3 8.4 15.1
112 HA 9.2 2.3 8.7 61.0 229.6 5.9 12.6
113 A 9.4 2.5 7.6 81.0 215.3 7.2 13.2
114 a4 11.7 2.1 8.9 55.9 263.3 6.1 14.8
115 24 10.1 2.7 9.5 79.1 230.8 6.1 13.3
116 HA 11.2 2.3 10.0 78.8 366.2 6.4 14.9
117 A 8.3 2.5 9.4 2.7 268.0 5.7 144
118 a4 85 2.4 9.6 78.3 281.1 6.1 14.8
119 A4 10.1 3.0 3.0 97.1 241.5 6.9 12.9
120 A4 8.0 2.0 79 41.0 194.1 3.9 12.0
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2) Fao FHE F NFY L SR FF S4H @

Gh FA BEF NF AT wAE TR A% £PW UsAE F

N WME AP 2AE

=}
<
7t 5AY Ause wEAFYH FREFSE 2ASAT
A

(b ol ATEe 984 =4, word @ wWF A4 vad 54 (F

2-2)° JERR A

(th #MSF AFAgol 53 AFTELEY T 204A%22 A2 AFTEY Loy

T 50%7F TetHEd A8HE A M Tw(233AZHRT 9t wE 73
FolRnom Tgol FH2 ATFTEC) ulE Ade] ¢4 Aoz AdHUTH

(7 2-2) Add SHASEY TYUE AF 54
S A S 100 s £3 flii%]ﬂuz "- "3’3%‘ __ Tso™*
044 | as gy s@ MEFRAT AR A=T ) VAT | LeE ] W
10 | == | 69 | 114 | 2573 | 121 | 42 89.1 3.2 20.7
33 | =% | 80 | 114 | 3131 | 157 | 45 | 1294 | 55 183
.. | 46 | %8| 91 | 104 | 2955 155 | 45 | 1238 | 54 215
Tl 47 | &m | 92 | 103 | 2857 | 154 | 42 | 1127 | 50 194
67 | %4 | 112 | 109 | 3473 165 | 44 | 1449 | 54 | 219
= 89 | 109 | 3000 | 150 | 44 | 1200 | 49 20.4
1 [ == | 97 | 78 | 1987 | 103 | 23 67.8 2.3 21.2
5 | =% | 103 | 69 | 197 | 126 | 26 73.3 3.0 21.4
gz | 37 | = | 176 | 65 | 2249 | 141 | 25 915 41 146
80 | =4 | 112 | 38 | 1445 | 81 0.9 375 13 216
82 | s | 111 | 54 2116 105 | 17 69.2 25 | 379
i 120 | 61 11959 ] 111 | 21 67.9 26 23.3
S(FE F 4AA 292, #x50% Wole] 22HE AT
@) WolA FE FF B4 MENARTH Tewol MAE FFL AR A3t
AUATES Golyd T FEFF UAE 2AR AAE (2F 2-3% 2ok
(rh) FAE BZE AS (359 AZAB)NAE IFF F 6AIAANE SR F47)
FESHA o] Fol A 100%H Yo =gd olF &9stA F7hele AFgS HATh
(uh) 2719 8 FFE=e AR F813 Zolzb Aoy 50% opAl H(Ts)l
[e)

FE gFe FA YR EY AFAA 130-140%=F AEI Aozt A
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A

(Ah wiEAZA ] L% AF (Y 2-30)F AEFT AZ(2E 2-3B)HA FEREHF
o Wa AFL Ao fAlstd, Y2 A$ FF 544 WF AAYAEs @
At gl Aoz AFHUT

o) Fxel FF SARUE FA oA el At Wsrt wiFe] A%
I AHIF Bdo] A& AR FAHHAUG

. 250

;\; 200 A B

§ 1s0f

s

(-h) 100

s 10 —— 1

< = 33 —&—5

> sl e bl
0 i L e L i A i

0 10 20 30 40 0 10 20 30 40 50
Time after imbibition (h)
2-3. & A Aol ¢ AB(A)T AZET AFTM®AA LolF FETZFY HE
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W) Aged 54

(1) T3 qo & AT

I

€

Oh Ao me J3F F 494 wME, WAF, AEFH 259 FUHES
E 2-39 vEh i

() 100832 A3 S47F0) the Mo u3te] =& HelYrh

(th) #F3F 494 WiF4L ZMo] 93cm= 713 wgow wEe AAF 9N
F2 "ol

() =23 54 AFol wWFH AAF ©9 dE Frge] ©E F94 A
TEcl HEl =& Aol

(VD) Tso2 =@ Ao] 193X, & Mol 221go2 ¥ Holrh

(b ol %ol dxt %4 AFEo] wwd gelrt wan wFe JAALEE Eob
AFE HEFe] SAAER @840 F Aew aadHAUh

(& 2-3) ¥l W& w3, AAF, A8F Y Ao

= | TWE F 4494 A -8t Tso(h)

Fu | A5 |1000T —— - - .

© T (g) 5GBS (M2 BAS | 24 ] 9j 3

cm mg |cm/day|mg/day | Al &5

5 36 10.3 8.1 238.0 31 90.9 16 122-26.0 1| 193
& F 4 106 76 258.0 28 98.8 1 - 28.3
Ea 17 9.7 93 2758 35 102.0 13 179-28.1 | 22.1
= A 28 10.9 7.5 244.2 2.7 87.9 10 204-379 | 26.2
zZ A 10 12.2 6.0 1698 | 20 57.2 6 19.7-378 | 27.8
a3 23 95 84 236.1 30 84.2 12 21.1-334 1 26.0
A A 118 10.4 8.0 2395 2.9 879 58 12.2-37.91] 235

#HIF F 449 A-297)/24

(2) 10045 e AsTd 54

Oh 100839 e AF F 444 u2F, BAF, AFTH 189 9%F F 2¢
AN 4Ld7A 8] F7M &S B 2-49F 28 2-40] YEUSITH

() 100"ZF o] F7Fgd] w2t g% F 49 Ao wEFLe gase FFoded
WSS 100€50] & ASEo] B& Holr)



AR 238 14g ol

(th *é?z‘ﬂz— 2? dEFTE Hﬂ%’é}ﬂ’r e ol
&2 Fol FHed ot wWiF9 HAo

AFTE] W=
=.7] mﬂf" Aoz HdH
(EH) 100857 T2 #AdE T3S F o) AT

(£ 2-49 100¥5 o2 W%, QAF, 28T H Tw2 A9

uFE T 4UAR AZa Tso
1009% | A5+ W% 3| A7 | A8 (M54 447 | A5F | £X AR
g cm mg mg |cm/day|mg/day|mg/day | A5
3> 10 8.8 2345 | 12.2 34 87.3 34 6 21.8

8-9 22 81 2192 | 119 3.0 80.9 34 11 277
9-10 24 8.7 2479 | 135 32 90.2 3.8 16 229
10-11 20 17 2472 | 130 2.8 88.5 3.5 10 245

11-12 22 7.5 2504 | 128 2.8 93.1 35 9 26.7
12-13 8 7.8 2204 | 11.7 3.0 80.0 2.9 2 21.4
13-14 3 7.3 2369 | 141 2.6 82.5 3.6 1 14.3

>14 4 7.1 256.7 | 15.7 2.8 108.9 5.3 3 17.7

H 118 8.0 2395 | 129 29 879 35 58 235
(T F 4L A 24 A)/2d
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12

Hypocotyl length at 4 days after planting (cm)
[+2}

0 4 8 12 18 20 24
100 seed weight (g)

a9 2-4 100853 34F 5 4dA wSge] B4

(3) Tso¥ 100HF, WiZF L

X

da3te] B

(7)) Tso® 100835 % 3% T 2dA9 wl=3F3adEs AaAA7 ¢l
(1Y 2-5 A, B).

(Wb 238G Tt FFTF 4Ax 9 uSH23 AAF (2¥ 2-5 C, D), wiFe] A&
(B), # AT F7t8E) = 43 Ho J#ABA e Aoz veyrh

(th) T A Tgol 2L AT (Zolaa Alzle] &L Al%)o] uluzd mFe 2344
2 AT F7H&] Fol, 018 &F9 3} AEE ALY 5 UYL Aoz AG

= o

rr

Ao 2 YEMSE
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25 4
2 90t 1.E>
z 3 =
B _g
@ 15
s 2 8
B 10t 3
3 S
@ ]
8 s 1 §
- -

0 [}
\g, or 320 5
£ st} £
2 240 E
2 6} .%
> 160 =
8 47 =
2 i)
& 24 80 &
=

0 + 0
© 4 160
i o)
e> 3 1208
o a @
=0 £
g! =4 2 80 § k=)
£ E 8 g
S 5E
¢ 40

0 0

10 15 20 25 30 35 10 15 20 25 30 35 40

29 2-5. Tso¥ 1008 F(A), Fol 5 2d A (B 4dAC)o wiZ, 445 e FAF (D)
SAEEE 2 AAF F7HEE) 9 &4
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3) AEE FTUHE wFe AMET}H 54w

7H FA 1009FdAA Zol7t v BATS ez FuEe 54S Blﬂ—ﬁ}ﬂ
st AlF|/25 x 15cm)dll £& 23 #HF F 59A 54
(% 2-5)3 #th
W FAE 26AFE WA eR 10085 H MiEARE S =AM A3 (29 2-6)
o #Zo
) 10HF el F5F WS ddge] dojAE Aoz yeiEth 1008501 22
Agel & AFTET WiFe] HAF0 7 T 54L& AT
2h) w5 Holst wiFe] AA BAw (2¥ 2-DAAMAY dol7t AFE wjS<]
Aol e A = d¥Foldeyt 2 AxE vlg v syt

shomEe) AP ALY £h% AT Zold 9T Wy fEA $HHo
cm@ AAF Aok AEY F R A7Held T AAAF A A3
ol MEs FUHAHY FALFE BRIAL ol §3te] EAT AH ALF

= ztol7t gle Aoz JYEdt(data not shown).

uh) mebx Mol =] Rpolo] o)ty uwjFel APl AAHEHE AR w|uTo
W] 4 BodE AEe zV|E FANG AE (¥ 2-8) e A
AFoZRE 35cm olFodE= AT =77 dASA JeE} Mxe AL F
2 0-35cm Atojoll A dojuvts Aoz A=A}

AD ATHERE AES] Aol 4A3stA dolue A4 lem obefe] AEe AVE =
At A= (29 2-9)0) el wlFe Zolzk 2 AlEe] lem ¥99
Axel A7I7F & A2z eyt

ob) sk Ao =ZZF HAdldl @l AP ol 4 cm F$9 MEAVYG WEHF
o] A= (¥ 2-10)6A YErd vie} o] wiFeo] Zol7t & AlFe] Hu
AEL A77F & Ro2 Ve

zZh) ole g AIE AR wEl TUE wFHe AL 10085 2T BAs
Row TF AT Frt ol Mxel @YV FUE aiFe AZFH dFPS
AAZE Q= Ao 2 AT

N
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T A AE 2 E4

F3y 10095 Aq A3 | wx saa 100412 a9 23

(cm) (mm) (cm)  (mm)
4 = 149 1.8 =3 e 18.0 10.2 1.8
=AY =% 121 16 o} = 182 9.2 1.7
A29F L= 13.1 1.7 5 e g 18.8 13.3 2.2
2HF =g 13.0 1.7 = % 189 14.1 1.8
d= 16.6 1.6 A = g L 20.3 12.1 19
A 114 19 AA a4 23.3 10.0 2.0
> L= 12.2 19 27 A 24.4 16.1 1.9
qAE =% 11.2 1.8 N E&F A 25.4 8.5 19
ANEF o 15.2 2.0 A F 5= 25.8 129 1.6
T = 10.0 2.2 e Z = 26.0 3.4 1.7
AEFEZ 5w 13.8 2.0 FHF = 30.2 5.2 1.9
W S d= 12.0 2.3 ) =5 353 59 19

ey b 129 1.8
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Hypocotyl iength (cm)

Hypocotyl diameter (mm)

20

15 4
10
°
5 ™
0 T T T
0 10 20 30 40
100 seed weight (g)
a9 2-6. 10939 W5 g7e] B,
25
®
e ®
| °®
2.0 .—-W
o0 .’ d
®
1.5 - ¢
1.0
0.5
0.0 T T !

Hypocotyl length {cm)
a9 2-7. BB WEAW S F ] BA.
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300
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Cell length (um)

100 |
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0 i 1 1 1 1
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Distance from cotyledon (mm)
a9 2-8. QAT MBN AgozRee] Ad g MEras]e Es

300

250 -

N

Q

=]
1

150 A

Cell length (um)

100 -

50 1

0 T T T
0 5 10 156 20
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g 2-9. e S AF 2 lemoiAde) AxEATIee BA.



400

300 -

200 A

Cell length (um)

100 4

10

Hypocotyl length (cm)

g 2-10. 3YUYEY wiS5FAH A9 2 demo A M XAV 9] TA.

4. GE2EH 32 54 a

Jm
o,
o
PN
>
)
2
o

des MEAgE R Eo}

tlo

1) 1008dF°l AZ & F39 YEF

7H FUE 4F5Y 9 ey wn -
(1) 227 JEFe Aolg THsnA y|Ed 4 BFH AuET Y= 100
dFo) N 0 EF 12718 gz TR Austd 2AS Ads (B

2-6) 2 (F 2-7olA Hi ule} o)
() (E 2-7A vehd viel o] 7 MEFFNNE F EF
HEFol ozt wgtor EEd mE Aozt A

a}ol7
g

T

of 5

oo

A
T3t

SN
ki

EIEE
e Aozt gsia
3 = AFEAAE F FSL Aot qod WEFt AAF 4L

T FE
& ATEEEA A BT BF Brel §Red FEE Aolx 27 o)

L

b a=
(4) T B$ FFo)(257) YEFJ(239x]7) vldte] tha & AFFolojy HE

o] AjH oz W Ao Wolste & &= gk
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(£ 2-6) FF2 Auidol wE w4,

W= AAF

2 F HEF

I 1003% | W53 (cm) A A5 (g) AEF(2)

(g) 2" 4 2 4 2 4
TAT = 29.8 17 5.2 52.3 272.6 6.8 20.4
BT RS 25.9 1.9 8.3 52.9 316.0 5.4 176
i o 22.2 2.7 8.8 90.1 283.2 9.0 16.6
12 B acs = 20.0 2.1 7.2 63.0 240.9 8.0 155
ANLF o 19.4 2.2 55 64.5 1705 6.5 114
w3 N 16.9 2.3 8.7 71.2 261.9 7.7 14.3
Gd T Ao 13.3 1.9 7.7 68.6 307.3 8.1 17.9
0Hg Ao 13.6 2.0 7.6 49.7 284.1 7.2 17.7
aelg Ao 136 0.6 6.9 52.9 2476 7.1 15.1
BE = 13.0 0.7 5.2 36.6 163.6 47 10.8
BEUYEF| =% 12.8 2.2 6.5 76.9 272.9 7.8 16.7
231% w3 10.2 1.2 9.8 90.0 324.2 7.8 16.8

« Aul A4
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(£ 2-7) ¥4 FFEY FUE A% 54

BHE F 4A49A Aga"

£ 3 1009 % —~ o . . — T Tso
(g) (M| AAFT | AEFT | ST | AT | A=2F | (1)

cm mg mg |cm/day|mg/day|mg/day
FHE 29.8 52 2726 | 204 1.8 110.2 6.8 18.0
= 33 259 83 | 3160 | 176 3.2 1316 6.1 215
ol F3F 22.2 8.8 283.2 16.6 31 96.6 3.8 26.4
= ef 33F 20.0 7.2 240.9 155 26 89.0 3.8 33.2
= A IF 194 5.5 170.5 114 1.7 53.0 2.5 15.8
° W--F 16.9 3.7 2619 14.3 3.2 95.4 3.3 39.2
o 22.4 7.3 2575 | 16.0 2.6 96.0 4.4 25.7
4T 13.3 7.7 307.3 17.9 2.9 1194 49 19.7
=i 136 76 284.1 177 2.8 117.2 53 41.0
A g 136 6.9 247.6 151 32 974 4.0 196
H BetF 13.0 5.2 163.6 10.8 2.3 63.5 3.1 25.4
Z (9T YEF| 128 6.5 272.9 16.7 2.2 398.0 45 189
23 10.2 9.8 324.2 16.8 4.3 117.1 45 189
g 12.8 73 | 2666 | 158 3.0 102.1 44 23.9

#(IF F 44dA-2¢A)/2d

e}

W) FEFT 54 2 8 SA4739 34
1) FF 4FFH YET 5FF S ddoz FEF vstE AT 2= (2H
2-11)% 2},
(2) FZ AS A FEFFEL AEFAFT diH] 80~120%A 02 FF w
g i ZolriglAor YEFS 130%UdE FF FFERYE Ut =24 Y
Ebtth(g 2-11).

@ 4EF F Ad GEIHIY 2-33% FAEF(TY 2-11A) FEFF 54
Mmstel BE 2 Aolrt YRE. oW W At FAY st 1How

e Fodds dAsr] dEQ ez gAY
@) HEF e 3F 3AF FEFF] AT FITE v w4 HEET
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g 2-11. WSl 2 FF(A

®
i)
flo
ol
ol
)
2
X
12
2
ol
A
g
)
o
o
219
Xk

(5) #F 3ARFY x7] FEFFH T, WMFAZE I
YER AT

6) (¥ 2-12A)o A yetd AAH =
o] & HEo|UA Lol 7] FFIT W

(7 = 279 A FEFZFo] o1
B (29 2-12B).

(8) (29 2-12)9] AFE LYFo] FTUHT H& LolHEr wam WS A
FEE Fol EToE AIHE e 247 HE R dEHAN

(9) e} ol n, wiFo AZAHLS 2L AgToH o= Aol o A
o]7} & Aoz YEY AHFE UdAME dde] dad o2 FEHUD

i
2

r
N
ik
[\
—
&
=
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35 — _
30 A | B *la g
25 X £
e 2 * e { :/-3 E
. . =
2 ~ N |2 &
10 ‘{g"
11 g
5 T
0 = 0
0 20 40 60 0 20 40 60 80
Water content after 3 hour imbibition (%)
Y 2-12. Eolzr|el FETHT Te(A) L wiS=AAA (BT #A4.
h UEFTY EA3E AREY

) TR AE v HE

7 Wl EF Aol & A HYPUEFE 17AFS Heto] 2wl zZxu 2 3]
g B4 2= (3 2-8)% 2.

W) olg AELS AE wE & WolE unged. 2w 388 3905-44.4%, FA)
2 16.2~20.4%, 33 FL 49-56%9 HYE veEgi A,

) g EEE XU UYEFT EFF 2 A Ho o e 410, ZAEL
1877 3 &2 52%% o}

2}) Sucrose, raffinose % stachyose ¥=< EAs A A Z9) oE F WejE B
A+ Hl. sucrose 4.2~7.2%, raffinose O6~1.04%, stachyose %2 2.2~3.3%9]
HAE Yo &8ad £ 33 73~107%9 H49E »ngd.

vh) BBl EFFEQN 2HMUIEZY sucrose TF B F FEFo)] AR OZ o o
158 Al&o] vf-$ FAr}.

Hh) ol A= U free isoflavones T HFL AlFol we} wl¢ & Wo)E B Y,
daidzin 16.3~126.9, genistin 76.9~220.8%5, daidzein 1.0~15.3, genistein T2
trace~8.6mg/kg2] HHE JelA o

AR 53] 179 AFT LS BE free isoflavone T oA & +32 B 754 &3
TF HolA 3 A g2 AU



(& 2-8) AAUHET 1741F R Zel FF FH 29, =A%, I8 FF
s a9 (%) ZA (%) 3] &(%)
dEus
1 395 195 56
2 40.2 18.7 52
3 40.9 16.2 5.2
4 40.6 18.7 5.1
5 39.9 20.3 54
6 39.8 20.2 50
7 42.7 15.7 5.2
3 416 184 51
9 443 17.2 56
10 40.5 18.7 51
11 40.2 19.2 51
12 41.6 204 4.9
13 40.3 20.4 50
14 40.9 18.9 49
15 39.9 175 5.3
16 44.4 17.3 54
17 43.8 16.3 54
GeF 40.4 204 51
EMUEF 384 21.1 51
o7t 41.0 18.7 5.2
LSD(.05) 1.12 0.77 0.37
« the] FF(FH EFT FF
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(3 2-9) A YEF 174F 2 28 FF5 TP & T7E &%

A% Sucrose Raffinose Stachyose sH4l
AFR S (%) (%) (%) (%)
1 59 1.0 3.0 9.7

2 58 1.0 2.8 96

3 56 0.9 2.3 9.3

4 6.7 1.0 2.9 10.6

5 6.2 0.8 2.4 9.4

6 72 0.8 2.7 10.7

7 58 09 25 9.2

8 5.2 0.9 3.3 9.4

9 4.2 09 2.2 7.3

10 5.4 0.7 2.9 88

11 59 0.7 2.7 9.3

12 5.3 0.7 24 8.4

13 5.8 0.7 2.5 9.0

14 b7 0.8 2.8 9.3

15 49 06 2.7 8.2

16 49 0.7 3.3 8.9

17 53 0.7 3.1 9.1
i 6.2 1.0 2.9 10.1
AWUET 75 09 29 113
;i 57 0.8 2.8 28
LSD(.05) 1.03 0.19 052 1.54

* e FF(Fe HEFT F
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(% 2-10) AH H=F 174F

=1
=

2}

X2 F
ﬁ R o}é}_

9] free isoflavone %= (mg/kg, dry

basis).
A% Daidzin Genistin Daidzein Genistein
dEAAS
1 92.7 165.2 35 3.3
2 16.3 111.2 2.3 tr
3 63.8 1729 15 0.8
4 25.3 116.6 1.3 0.7
5 19.3 124.8 15 0.5
6 40.9 1136 1.6 0.3
7 41.9 76.9 1.9 0.1
3 22.9 85.2 1.0 tr
9 78.5 220.8 1.3 0.9
10 59.7 161.4 2.2 tr
11 62.9 180.4 2.0 0.6
12 84.5 182.4 1.6 0.5
13 60.3 173.9 22 tr
14 58.5 201.2 1.8 0.7
15 48.4 189.8 7.7 86
16 53.8 149.4 15.3 tr
17 126.9 216.8 11.2 5.3
oA F = 70.4 256.4 3.0 0.8
2B 37.8 136.6 0.9 0.5
bz K 92.7 165.2 35 33
* ¥ FFFe UEF F3F)




I R

O AN HEFT 17TAF 2 FFTE9 Al 494 TUE G 2ad, =249
EFFS FAF v AE (F 2-11)F 2o

(2) Ayt og APl Gy =X FF2 FrElR ey, JE FFLE ga A
ov O HAxE Al wEt g5k

(3) BTUE A9y = e 486~54.9%2] WA ow, 78 AFo] 5A9%E
7 =:kom 108 AT FAS$E 486%E g w2 Aow yeyth

(4) 49 a9z F=3 wws] WA AF 7, 9, 160] FHdA GG vtAsAZ F
UE AgoiA= ged ghako] =9tont line 172 FAAH YA E 43.8% %
=goy FTUE AFedE 495%% 2 AEd v 2 o 2ok

5) BEAREHES BHE FHoME 187%P1 FUEE AulA] 21.0%E 23%
F7Fst ok

6) THE 2D I FFL FTH s v AAHoZ T2 ch

(7) Z2AEE FHEFFTS 9T 02%, 2WMUEFo] 04% Fasd A
EF AT 01-07% B9 #FAE JehiA ok

®) T THAHN IUE A HT L wud) B FHol 52%0A FUE Aol
49%% 0.3% 7238kt
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(E 2-1D) A 427 1743 2 28 FF TUEL] I & Fdry basis)

AlE ZEH (%) Z A ¥H%) 3|37 (%)
dUU T =4 [ZUERF] z Z X =) 2 E3p o 5

3 TUE Pl 3 (FYHERS]| Xl | T4 |FUEAA] A

1 395 49.7 102 | 195 22.7 3.2 b.6 5.3 -0.3

2 40.2 48.8 8.6 187 20.8 2.1 52 5.0 -0.2

3 40.9 50.3 94 162 | 195 3.3 5.2 53 1.0

4 40.6 51.0 104 | 187 221 3.4 bl 49 -0.2

S 399 489 9.0 20.3 22.8 25 54 5.1 -0.3

6 39.8 495 9.7 20.2 23.0 2.8 5.0 4.9 -0.1

7 427 549 122 | 157 18.0 2.3 5.2 5.0 -0.2

8 416 50.5 3.9 18.4 19.9 15 5.1 4.8 -0.3

9 44.3 53.8 9.5 17.2 184 1.2 5.6 5.3 -0.3

10 405 48.6 8.1 18.7 214 2.7 51 4.6 =05

11 40.2 497 9.5 19.2 21.2 2.0 5.1 4.7 -04

12 41.6 50.7 9.1 20.4 214 1.0 49 4.7 -0.2

13 40.3 50.1 9.8 204 20.8 04 5.0 4.3 -0.7

14 409 52.9 120 | 189 216 2.7 49 4.7 -0.2
15 399 49.3 94 175 19.9 24 53 49 -04

16 44.4 52.7 8.3 17.3 204 3.1 5.4 53 -0.2

17 43.8 49.5 5.7 16.3 20.8 45 54 5.2 -0.2
o F = 40.4 489 8.5 20.4 211 0.7 5.1 4.9 -0.2
AWLEF x| 384 45.2 6.8 211 226 15 51 4.7 -04
B 41.0 50.3 9.3 18.7 21.0 2.3 5.2 4.9 -0.3

LSD(.05) | 1.12 1.93 0.77 0.62 0.37 0.36

* tiH FFCEH YT FF)




b AL 24

(1)
(2

(3)
(4)

6))

(6)

(7

(8)

A7 FUE A AR 2AL BAd Adge (X 2-12)% 2o

ZUE 99 ¥ AN %A F palmitic acidE AHEHA AHYEFTS 12
4~162%2] HHAE BJEed FAEFFH TUdSA FHAMEDG FUHE AE
palmitic acid®] &Aoo} Z7}etE Ao 2 Epwto.
AAIEF e FUE AYFY stearic acid AL 2.8~44%9 HA G
ZAe) vs) FUE Aujr FUE Age ZAAL 2L AAH R STt
F AL Hgort AL 149 162  palmitic acid’l 2318 #AsP R AF
16<& stearic acid7} 7243k Ao =2 gyt
BEzs A A4 24 Aded gdAutEgS 820~862%¢ HHA= At
o #2HQ ztel7t dRew, FUE AFG2 oleic acide FAA B AAH2
2 #42% Aoz vegEed 135~314%2 HHAE eIt
A I EF 74]%‘:-4 linoleic acid &AL 444~571%¢9 WS Yedidedl
line 9, 15, 16°] &L AZE0]QR line 58 7o] 22 AFoldew, FH H
3 FUE ﬂ‘ﬁoﬂ/“}«] AarE A% mt @kt
AAIET FUE AFY AA BE3 Aik =4S 805-848%¢ HAE B
o AlFzkol Zol7b AL line 55 FHol| wls] 54% FHAdre 7 A A
S A=
T4 2 FTUE AHe RuAk £ linoleic acid, oleic, palmitic acid T°l%
on TIHAYPLLE F FARYG FTUE AGA FUsteE Ao YdElgn EX
3 ke FARYG FUE AGAM #asd o™ oleic acid7t 7B A #
S

z4
2



(% 2-12) A YEF 2 I8 F59 Aga =24
A% F4(%) FUHEAL (%)
e ) S -y - .y .
T | Yy | sear | Pamie | Stane | sea
1 11.8 34 15.2 13.9(2.1)* 3.8(0.4) 17.7(2.5)
2 11.8 3.0 14.8 14.2(2.4) 3.7(0.7) 17.9(3.1)
3 12.4 3.2 15.6 14.8(2.4) 3.6(0.4) 18.4(2.8)
4 12.0 2.7 147 14.5(2.5) 3.1(0.4) 17.5(2.8)
5 111 2.8 139 14.9(3.8) 4.4(1.6) 19.3(5.4)
6 11.2 2.8 14.0 12.4(1.2) 2.8(0.0) 15.2(1.2)
7 129 25 154 15.1(2.2) 3.0(0.5) 18.1(2.7)
3 11.1 27 13.8 13.7(2.6) 3.0(0.3) 16.7(2.9)
9 12.8 3.0 15.8 16.2(3.4) 3.3(0.3) 19.5(3.7)
10 11.5 2.6 14.1 13.0(1.5) 3.0(0.4) 16.0(1.9)
11 12.2 25 14.7 14.1(1.9) 3.1(0.6) 17.2(2.5)
12 11.9 26 145 13.5(1.6) 3.4(0.8) 16.9(2.4)
13 11.8 2.4 14.2 12.6(0.8) 3.0(0.6) 15.6(1.4)
14 134 3.0 16.3 12.6(-0.8) 3.3(0.3) 15.9(-0.4)
15 12.6 3.2 15.8 15.6(3.0) 3.4(0.2) 19.1(3.1)
16 14.3 3.7 18.0 14.0(-0.3) 3.3(-0.4) 17.2(-0.8)
17 12.2 3.1 15.3 15.7(3.5) 3.1(0.0) 18.8(3.5)
oaF 12.0 35 155 13.7(1.7) 4.2(0.7) 17.9(2.4)
AUuEF 11.3 2.3 13.6 12.4(1.1) 3.2(0.9) 15.6(2.0)
K 12.1 29 15.0 14.0(1.9) 3.4(0.5) 17.4(2.4)
LSD(.05) 1.68 0.65 2.14 3.37 0.70 2.94




A% (%) FHEAA(%)

BN 251 50 a0 0 2 W
1 333 | 448 6.7 848 | 283(-5.0) | 47.2(24) | 6.9(0.2) | 82.3(-1.5)
2 294 | 494 6.3 85.2 | 28.0(-1.4) | 478(-1.6) | 6.4(0.1) | 82.1(-3.1)
3 223 | 534 3.7 84.4 | 21.2(-1.2) | 52.7(-0.7) | 7.8(-0.9) | 81.6(-2.8)
4 274 | 509 6.9 853 | 289(15) | 48.2(-2.7) [5.4(-1.5) | 82.5(-2.8)
5 324 | 481 5.6 86.1 | 31.4(-1.0) | 44.4(-3.7) | 4.9(-0.7) | 80.7(-5.4)
6 26.2 | 521 7.8 86.0 | 26.6(0.4) | 51.3(-0.8) | 6.9(-0.9) | 84.8(-1.2)
7 313 | 463 7.0 84.6 | 29.6(-1.7) | 45.6(-0.7) | 6.7(-0.3) | 81.9(-2.7)
8 309 | 492 6.1 86.2 | 282(-2.7) | 49.1(-0.1) | 6.1(0.0) | 83.3(-2.9)
9 146 | 589 10.7 84.2 | 135(-1.1) | 57.1(-1.8) | 9.8(-0.9) | 80.5(-3.7)
10 319 | 470 7.0 85.9 |30.4(-15) | 47.0(0.0) |6.6(-0.4) | 84.0(-1.9)
11 314 | 469 7.0 853 | 29.1(-2.3) | 47.2(0.3) |6.6(-0.4) | 82.8(-2.5)
12 2715 | 505 7.6 855 | 26.8(-0.7) | 49.3(-1.2) | 7.0(-0.6) | 83.1(-2.4)
13 286 | 499 7.3 858 | 28.7(0.1) | 49.0(-0.9) | 6.7(-0.6) | 84.4(-1.4)
14 291 | 479 6.6 836 |27.0(-2.1) | 50.2(2.3) | 6.9(0.3) | 84.1(0.5)
15 162 | 579 10.0 842 |16.1(-0.1) | 56.2(-1.7) | 877(-1.3) | 80.9(-3.3)
16 210 | 531 7.9 82.0 |202(-0.8) | 555(2.4) |7.1(-0.8)| 82.8(0.8)
17 300 | 470 7.7 84.7 | 27.9(-2.1) | 46.8(-0.2) | 6.5(-1.2) | 81.2(-3.5)

UYE | 213 | 553 7.9 845 | 206(-0.7) | 54.3(-1.0) | 7.2(-0.7) | 82.1(-2.4)

aMUEF| 336 | 468 6.0 86.4 | 31.5(-2.1) | 47.2(04) |57(-0.3) | 84.4(-2.0)

B 273 | 50.3 7.4 85.0 |26.0(-1.3) | 49.8(-0.5) | 6.8(-0.6) | 82.6(-2.4)

LSD(.05) | 208 | 228 0.72 2.14 2.02 1.82 0.50 2.94

+, ++ : Composition of saurated and unsaturated fatty acids.

* 1 (
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) indicates the compositional difference between seed and cotyledon of sprout.




o)

1
(2)

(3)

(4)

%)

o

e g &F

FTUHE A9 2 T2 2913 F§FS JEY A3E (R 2-139)F 2
Sucrose TH2 1.03~290%<] WP oerw line 3, 5 6° =L 2, 16lineo)
ot or, raffinose FS 0.01~-0.29%92 HALKLEY line 5 179 =R 2
7F Wkt

FUE AH9 stachyose TF2 0.18~061%2 HHAgHoew, F 28ud g=F
& 1.25~3.830%< HHH2H line 3, 5 6°] FAL 2, line®] AT}

A HHFE HWA sucrose 1.75%, raffinose 0.14%, stachyoseZ} 0.37% % 2™
T FHY &H1F TFF ¥y o FYUE AFe &¥nd FFo] dA 3
EAE e h= 3

AP == sucrose 2.27~545, raffinose 046~099%, stachyose 3$H#F2
1.73~289%7F AstAcd #AEA = AFo w2t @3kt

o

ol
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(E 2-13) A HE2F 2 F8 FF IUE A9 22T T
AT 94U S| Sucrose(%) Raffinose(%) | Stachyose(%) A

1 1.43(-4.27)% 0.16(-0.84) 0.27(-2.73) 1.86(-7.84)

2 1.03(-4.77) 0.01(-0.99) 0.21(-2.59) 1.25(-8.35)

3 2.72(-2.88) 0.09(-0.81) 0.42(-2.38) 3.23(-6.07)

4 1.25(-5.45) 0.06(~0.94) 0.27(-2.63) 1.58(-9.02)

5 2.90(-3.30) 0.29(-0.51) 0.64(-1.76) 3.83(-5.57)

6 2.79(-4.41) 0.12(-0.68) 0.40(-2.30) 3.31(-7.39)

7 1.22(-4.58) 0.12(-0.78) 0.38(-2.12) 1.71(-7.48)

8 1.62(-358) 0.17(-0.73) 0.41(-2.89) 2.20(-7.20)

9 1.93(-2.27) 0.14(-0.76) 0.47(-1.73) 2.54(-4.76)

10 1.88(-3.52) 0.13(-0.57) 0.35(-2.35) 2.36(~6.44)

11 2.04(-3.86) 0.18(-0.52) 0.32(-2.38) 254(-6.67)

12 1.54(-3.76) 0.16(-0.54) 0.28(-2.12) 1.98(-6.42)

13 1.48(-4.32) 0.07(-0.63) 0.17(-2.33) 1.72(-7.28)

14 159(-4.11) 0.10(-0.70) 0.18(-2.62) 1.82(~7.43)

15 1.39(~3.51) 0.12(-0.48) 0.27(-2.43) 1.78(-6.42)

16 1.09(-3.81) 0.17(-0.53) 0.60(-2.70) 1.86(~7.04)

17 1.47(-3.83) 0.24(-0.46) 0.61(-2.49) 2.32(-6.78)
IS 1.24(-4.96) 0.14(-0.86) 0.33(-2.57) 1.71(-8.39)
AWMUEF 2.64(~4.86) 0.10(-0.80) 0.37(-2.53) 3.11(-8.19)
e 1.75(-3.95) 0.14(-0.66) 0.37(-2.43) 2.25(~7.05)

LSD(.05) 0.12 0.10 0.12 0.39

*

: () indicates the compositional difference between seed and cotyledon of sprout
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) obvl:mAt gha

() Ae8 AAUEF ASH el FHEFEY FUHE AE ohuwd T FA

(2)

StaFa o] AolE T A (R 2-14)9 #oh
oluj:= Ak F glutamic acid T=o] 1% =g 1 thS O EF aspartic acid”}t

=t

(3) Glutamic acid &9 A% T vls FUE AFaA FE ldmg AL HES

(4)

H 2 A=+ Al waf @3kt
Proline, methionine, alanine, cystine, valine 32 W&
glycine &3 743 Aol 23Ut

fr

B) F oA FUE APAA HAT 659mg F7HERA=H, 130 Al E-°] 69mg,

7TH AFL 137mgel F7tet AE3T Zol7t AR
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(% 2-14) AH HEF =

e FF TUHE ALY otvxt I F(me/e).

AsHs Asp. Thr. Ser. Glu. Pro. Gly.
1 100.3(26.6) | 25.6(0.7) 29.5(2.8) 115.5(-1.8) 30.5(0.5) | 27.3(-0.2)
2 118.0(39.9) | 28.5(1.5) 32.1(2.6) | 117.4(-115) | 32.4(-0.1) | 28.7(-1.0)
3 101.6(26.0) | 28.4(1.9) 33.0(3.4) 126.3(-1.5) 36.0(2.0) 29.1(0.3)
4 107.6(34.4) | 26.8(1.8) 30.8(3.7) | 111.5(-11.4) | 33.3(2.0) | 27.2(-0.7)
5 94.6(17.2) 27.7(1.1) 32.7(3.8) 124.7(-0.9) 35.4(3.9) | 28.1(-0.9)
6 97.8(23.3)) 27.0(0.4) 32.4(4.2) 118.0(-5.4) 34.2(2.9) | 27.2(-1.7)
7 118.2(45.7) | 27.2(2.3) 33.4(6.0) 130.3(12.0) 36.6(6.2) 28.6(1.3)
8 1125(33.1) | 28.3(1.1) 33.8(4.0) 122.0(-9.5) 34.4(1.6) | 28.4(-1.0)
9 100.8(22.9) | 28.1(1.3) 33.3(3.0) 130.7(0.6) 35.8(3.00 | 27.8(-1.2)
10 91.7(20.2) 25.7(2.1) 29.5(3.5) 110.0(-6.9) 32.0(2.2) | 26.0(-0.9)
11 92.8(18.8) 25.3(1.1) 30.1(3.7) 109.4(-7.3) 32.2(2.1) | 26.3(-1.1)
12 97.0(25.0) 26.1(2.8) 29.8(3.9) 110.7(-6.6) 31.6(2.5) | 26.83(-0.2)
13 98.2(22.1) | 26.0(-0.8) | 29.7(-0.8) | 110.0(-11.4) | 31.7(1.0) | 26.3(-2.6)
14 93.2(30.7) 24.3(1.4) 28.8(3.5) 114.9(12.5) 32.0(5.5) 26.1(1.6)
15 100.3(32.7) | 25.8(1.5) 29.9(3.2) 112.6(3.3) 33.3(5.3) 27.2(1.5)
16 102.0(16.9) | 26.9(-0.9) | 32.8(0.8) 136.7(-5.8) 36.2(1.7) | 29.1(-2.3)
17 94.1(26.1) 28.0(5.1) 31.9(6.7) 125.0(15.8) 35.3(7.7) 28.5(2.8)
oL F 98.2(35.6) 25.7(4.5) 29.1(56.5) 104.9(7.2)) 31.0(5.2) 25.7(2.6)
A¥MVEEE | 885(22.3) | 23.1(-0.8) 28.3(2.8) 106.2(0.5) 30.3(3.8) | 23.9(-1.0)
3 100.4(27.3) | 26.6(1.5) 31.1(3.5) 117.8(-1.4) 33.4(3.1) | 27.3(-0.2)
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(A

B

AsHs Ala. Cys. Val. Met. Iso. Leu. Tyr.

1 29.5(29) | 53(0.1) | 36.0(45) | 8.0(0.3) | 34.2(4.2) | 515(.2) | 20.4(1.1)

2 29.7(26) | 6.1(1.3) | 38.3(5.0) | 82(0.45) | 345(3.7) | 54.4(5.8) | 23.1(2.2)

3 30.9(29) | 56(24) | 37.4(39) | 81(34) | 34.1(3.3) | 535(4.9) | 22.6(2.0)

4 29.8(36) | 59(1.3) | 36.6(3.9) | 7.6(06) | 32.8(2.0) | 525(5.9) | 21.3(1.8)

5 30.9(4.2) | 52(0.2) | 355(2.9) 7.700.3) | 32.6(1.8) | 52.4(4.6) | 22.0(1.2)

6 30.9(4.9) | 53(05) | 355(2.8) | 7.5(0.6) | 31.9(1.4) | 51.4(4.7) | 21.1(1.0)

7 30.7(6.7) | 6.0(1.0) | 385(6.0) | 10.3(1.6) | 35.4(6.0) | 55.5(10.2) | 21.7(3.1)

8 30.8(3.7) | 6.2(0.9) | 36.2(3.6) | 9.8(1.6) | 33.6(25) | 53.9(6.2) | 22.2(1.5)

9 30.5(2.8) | 59(0.9) | 358(3.0) | 9.1(0.4) | 34.4(3.1) | 54.8(5.7) | 22.2(1.3)

10 285(2.8) | 52(0.8) | 33.2(2.1) | 87(1.5) | 296(1.1) | 486(5.0) | 20.2(1.6)
11 29.1(3.2) | 5.7(0.7) | 33.8(2.2) 8.9(1.4) | 30.8(2.2) | 48.7(3.7) | 20.0(0.9)
12 282(2.2) | 53(0.8) | 34.1(2.1) | 89(1.7) | 30.8(2.0) | 50.1(4.7) | 20.9(2.0)
13 29.1(0.9) | 51(05) |34.001.08) | 8.4(0.9) | 31.5(2.2) | 48.2(0.6) |20.0(-0.3)
14 287(5.2) | 4.7(05) | 34.0(3.1) | 86(2.1) | 31.1(4.1) | 48.8(6.9) | 18.9(2.0)
15 296(4.2) | 57(09) | 356(5.1) | 84(1.7) | 325(4.9) | 52.0(8.0) | 20.6(2.4)
16 31.1(0.9) | 49(0.1) | 38.8(0.8) | 9.1(1.4) | 37.0(1.9) | 56.0(0.9) |22.7(-0.6)
17 315(6.3) | 6.3(1.6) | 37.0(69) | 9.9(2.8) | 35.9(8.9) | 52.6(11.8) | 21.8(3.7)
o3 281(4.8) | 51(-0.7) | 34.3(46) | 83(0.8) | 32.065) | 495(7.6) | 20.9(3.1)
2MUEF| 27.7(33) | 6.1(1.8) | 33.6(41) | 9.0(1.9) | 30.7(36) | 46.8(4.2) | 18.6(0.2)
S in 29.7(3.5) | 5.7(0.8) | 35.7(35) | 87(14) | 329(34) | 51.6(5.6) | 21.1(1.6)
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AENS Phe. His. Lys. Amm. Arg. A
1 39.9(6.0) 19.7(1.7) 41.1(0.8) 16.3(4.6) 46.1(0.8) 676.8(60.7)
2 40.1(5.9) 21.3(2.5) 42.4(0.7) 17.6(5.2) 54.8(4.9) 728.8(71.9)
3 38.8(3.5) 21.1(29) 43.8(2.3) 15.4(2.9) 53.9(3.5) 719.0(69.9)
4 38.3(4.2) 21.1(3.1) 41.5(0.6) 15.8(4.0) 49.5(5.5) 690.0(66.4)
5 37.0(3.6) 20.5(1.7) 43.5(2.1) 14.1(2.2) 49.1(1.4) 693.2(50.4)
6 36.7(3.2) 20.4(2.0) 42.7(2.1) 15.3(3.4) 49.4(1.4) 684.5(51.3)
7 41.8(7.8) 23.1(3.1) 45.4(5.6) 17.5(4.6) 65.0(8.8) 765.3(137)
8 38.4(4.9) 21.1(2.3) 43.7(1.4) 15.8(3.5) 55.6(1.8) 726.7(63.2)
9 40.2(4.4) 19.9(1.9) 44.7(2.6) 14.7(2.3) 54.8(-0.5) | 723.4(57.5)
10 33.9(2.0) 20.1(1.6) 39.9(1.3) 13.7(2.1) 57.4(-0.9) | 654.2(41.4)
1 35.2(3.2) 20.9(2.0) 41.0(1.9) 14.4(2.6) 53.0(-0.5) | 662.3(41.1)
12 35.2(2.2) 20.7(2.2) 40.6(1.1) 14.1(1.7) 55.7(-7.8) | 666.6(42.5)
13 34.9(1.1) 20.1(0.4) 38.8(-3.3) 12.9(0.0) 62.8(-4.5) 667.8(6.9)
14 35.8(3.8) 19.9(0.8) 38.9(2.1) 12.8(0.6) 55.7(1.9) 657.2(88.2)
15 38.1(6.8) 20.4(3.0) 39.8(2.0) 13.1(1.6) 51.3(2.5) 676.2(90.6)
16 42.0(1.9) 21.3(0.3) | 41.7(-4.9) | 13.6(-0.6) 59.5(1.5) 741.5(14.0)
17 38.1(6.5) 21.3(3.8) 42.5(4.0) 12.6(1.4) 59.4(16.0) | 711.7(137)
g F 35.5(6.2) 19.3(2.9) 38.3(2.1) 12.3(1.7) 49.1(7.1) 647.3(107)
A2UVETF | 34.6(4.9) 18.3(1.7) 37.4(0.2) 12.5(1.9) 42.2(0.5) 617.8(56.0)
b iy 37.6(4.3) 20.5(2.0) |41.5(1.3) 14.5(2.5) 54.2(2.3) 690.0(65.9)

* () indicates the compositional difference between seed and cotyledon of sprout.
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v}) Isoflavone 33

2 FETE9 TYUE A9 isoflavones FTF S EAT AAE (B
2-15)¢ 2o

1) FANAFT %

(2) A9 daidzin $3F2 21.3—84.4, genistin FZFL 73.0~2099, daidzein T

2 39~77, genistein ¥ 3.1~99mg/kg? HL HHYE e

(3) F F43 FTUE AH9 daidzin®} genistin FS vl 2d BA AP UEF A
B s AAHoz B o ZAse AL R Uelw e, daidzein¥ genistein
2 F7hste Aoz Yeiwt

(4) 17H AEL F49M49 mntAlE FUE AFoldE ZE free isoflavone &

Fol A =L X2 v 7)5A 22 FFAA 33

3k B2 HIHEAG

_85_



(& 2-15) Az} YEF AFES T4 @ FUE 24 isoflavone T ZF(mg/kg).

AE dHHS Daidzin Genistin Daidzein Genistein
1 42.57(-50.06) * 92.73(-72.47) 7.60(4.14) 8.13(4.86)
2 34.53(18.23) 104.70(-6.50) 5.60(3.34) 7.30(7.30)
3 41.90(-21.87) 126.47(-46.43) 7.73(6.17) 6.16(5.33)
4 47.03(21.70) 119.80(3.17) 6.30(5.04) 8.07(7.90)
5 24.07(4.74) 100.60(-24.2) 5.43(4.00) 9.90(9.83)
6 30.83(-10.10) 72.87(-40.7) 3.90(2.34) 3.13(3.00)
7 51.40(9.50) 86.50(9.60) 4.40(2.43) 3.50(3.44)
8 21.27(-1.63) 91.13(5.93) 5.07(4.07) 4.70(4.70)
9 43.03(-35.44) 143.70(~77.07) 5.47(4.17) 5.30(4.37)
10 41.10(-18.63) 130.07(-31.36) 6.27(4.07) 6.20(6.20)
11 53.20(-9.67) 122.37(-58.10) 6.40(4.33) 5.90(5.33)
12 84.37(-0.10) 156.30(-26.13) 6.30(4.70) 3.63(3.30)
13 83.57(23.30) 168.03(-5.87) 7.30(5.10) 6.17(6.17)
14 69.63(11.10) 209.90(8.73) 5.23(3.40) 4.27(3.57)
15 49.77(1.34) 205.57(15.80) 4.47(-3.26) 5.67(-2.96)
16 - 49.10(-4.67) 156.90(7.53) 4.27(-11.0) 5.63(5.63)
17 81.70(-45.20) 187.00(-29.80) 7.43(-3.80) 7.07C1.77)
2 70.37(0.30) 259.63(3.23) 5.30(2.27) 6.10(6.07)
2 EF+ 71.83(34.0) 170.20(33.63) 7.73(6.76) 9.17(9.14)
57 52.18(-4.22) 142.34(-17.42) 5.91(2.54) 6.11(5.12)
LSD(.05) 33.15 76.76 1.50 2.84

* Difference between sprout cotyledon and seed in isoflavone content
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D 1ARgGANN YEF &4 AT T 353 FE2gY 54L& 7HAH
Ted Aoz AAHE UAFTAN(E 2-16) uig FTHo =ud¥ =
BEA% AdE ¥ 419 Jehianh
2) o] AEL AZo wz 2 tﬂOl%— RYgEd. =a9 e 383~475%, =A
WehEe 14.0~195%, B FE 49~59%9 HAE e A

3) ol ATY AT =l ks 410, =AW 170, HEL 53%E 7|EY
A|FEZTH 2 Zol7t AR

4) 3022 R 3049A1%F > =¥ FaFo] niwF Eol 5 AT FIEHAINC
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E 2-16. 54 AT F& HF FF

A% o A (%) A (%) 3] & (%)
3011 47.3 140 49
3012 43.8 149 49
3014 39.8 164 51
3016 43.3 15.1 b4
3017 435 15.0 50
3018 39.2 17.0 51
3022 45.7 14.3 5.9
3023 42.9 152 5.3
3049 475 17.0 51
3051 40.7 17.2 5.2
3055 40.7 179 5.2
3080 38.3 171 56
3086 39.2 17.3 55
3087 39.8 17.3 5.0
3088 41.3 18.2 56
3089 41.3 174 58
3090 40.3 18.6 0.0
3092 41.8 18.2 53
3093 44.0 16.5 55
3094 43.3 181 54
3095 39.4 18.7 52
3096 39.8 185 51
3097 40.7 195 54
3098 40.0 18.2 55
Ky 41.8 17.0 5.33
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