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S 9ste]l AnjEEd, 43 4o ATP, NADP ¥ FADH.E Al slo] wolo] a3k
AdgE = ez FHHL

2) AF 5 olo] wE Guid =4

7h o FFALY woldt Fapo A wolslA] ek FAbo] HIEte ¢ Wl Aglo] W
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1) Alcohol dehydrogenase 1oletE ©@rld g2 ZlyQ=d), o= HHoz Qg 2 EofA
+ Alcohol dehydrogenase, Malic dehydrogenase, Lactic dehydrogenase, Pyruvate kinase &
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(Isoflavone, Phytosterol, Lutein, Tochpherol)

1) Isoflavone % &2 AT 237l 10.338mg/100ml=Z 7} E=okorn A eEF o
1.860mg/100ml= 7} vkkal, aglycone 32  AMHa°] 0268mg/100ml= 71 =3kom
i He] 0.028mg/100ml= 71 skt

2) 1004
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A= e ofAF = FolstAl G bande] FHAAH =T EEE AFo]lE KS]
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) LMW 7|5 R 10719 &@9d spotsE HA43 23 spot no. 1, 2, 3, 10&
Glycinin Gy4 precursor® @ A4 AS™ spot no. 4= Glycinin G3 precursor® &4 ¥ 2}
t}. Spot no. 5, 7, 9+ Glycinin Gl precursor® SAFHANS™ spot No. 6, 8 Glycinin
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SUMMARY

This study was conducted to investigate the effect of pre-germination soaking on
germination, especially expression studies and proteome analyses which are novel tools
for the analysis of seed pre-germination soaking on germination, for comparing
recommended and local varieties and wild-type soybeans to proteins of basic region and
confirming how to turn up displayed expression protein bands obtained from the
wild-type soybeans and recommended and local varieties through the use of proteomics
approaches for the known functional components, and to get the seeding method for the
reduction of flooding damage and adaptable distance according to plant types in the paddy
field cultivation of soybean.

Over the last two decades, the increasing interest in functional foods with the
"scientific principle and Dbasis for disease prevention” has greatly promoted the
development of new types of functional foods with the wvarious antioxidative factors
known as beneficial for the prevention of age-related disease through the extensive
research. The soybean [Glycine max (L.)] has long been recognized as a valuable
components of medicine, food and feed. The various functional substances in soybean
such as isoflavone, lutein, tocopherol, and phytic acid enhanced the value of soybean.
Phytosterols which reduce cholesterols in human body will greatly increase the value of
soybean as functional food source. Therefore, Korean soybean germplasm was used to
study the wvariations of phytosterols and to select genetic resources useful for the
development of soybean with the better valuable nutrition.

Recently, in the field of plant proteomics, the interest in the plant biology especially
in the proteins expressed by genome and the proteome has been increased. In this
respect, two-dimensional gel electrophoresis is a powerful tool to analyze the complex
protein mixtures by separating the proteins according to their isoelectric point (p/) and
their molecular mass.  Protein spots isolated from 2-D polyacrylamide gels and
digested with proteases generate the reproducible peptide fragments whose molecular
mass can be accurately and rapidly determined using Matrix-Assisted Laser
Desorption Ionization Time-of Flight (MALD-TOF) mass spectrometry. These

experimentally determined peptide masses can be utilized to search in silico”
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digested protein or nucleic acid databases for statistical matches. Their experimental
verifications through the nutritional values and the functional proteomics of soybean
that have been called as a medicinal crop have been focused on. Many research
scientists have conducted the extensive research to isolate and characterize
Isoflavone, tocopherol, lutein and phytosterols etc.

Recently, the recognition for wild-type soybean related to the many functional
components and experimental materials have been greatly changed. However, the studies
have been carried out with a few landscape soybean varieties. No reports have been
released about the pre-germination soaking on germination and the functional materials
such as isoflavone, lutein, tochoperol and phytosterols are not reported by proteomics
approach. The research was carried out in three different sub-projects: 1) to evaluate the
effect of pre-germination soaking on the germination and identification of proteins in
soybean. 2) to investigate differentially displayed expression of soybean seed storage
proteins using SDS-PAGE and two-dimensional electrophoresis. 3) to establish the
seeding method of flooding damage reduction and the adaptable distance according to plant

types in the paddy field cultivation of soybean.

The first part of research. Development of useful genetic resources and
proteomic analysis for flooding resistance for the stable production of soybean in
paddy field.

This study was carried out to investigate the effect of pre-germination soaking on the
germination of 90 Korean soybean varieties and the identification of protein in seeds of 7

soybean varieties. The results obtained were summarized as follows:
1. Germination rate of soybean seeds was decreased as amount of soaking water and
soaking duration in number of days. Difference in germination rate of soybean seeds

was significant at three days soaking with water volume of 90m/.

2. Water absorption of seeds was rapidly increased during the first 6 hours, followed by

the slow increase until 24 hours and then decreased during the 24 to 48 hours after

_19_



soaking soybean varieties for bean sprout soaked the lowest amount of water, while

soybean varieties for cooking with rice showed the lowest seed water content.

3. Dissolved oxygen(DO) in soaking water was rapidly decreased during the first 3
hours after soaking, then slowly decreased. Soybean varieties for vegetable and early
maturity showed the lowest DO during the early soaking periods, but showed higher

DO after 24 hours than other groups of soybean varieties.

4. Electrical conductivity and Total Dissolved Solid(TDS) were increased as the number
of soaking days were increased. Soybean varieties for vegetable and early maturity
showed the highest electrical conductivity and TDS, followed by those for sauce and
paste or cooking with rice, while showed the lowest electrical conductivity and TDS,

varieties for bean sprout.

5. Among 90 Korean soybean varieties, varieties which showed the highest germination
rate were Jangsukong for sauce and paste, Sobaegnamulkong for bean sprout,
Seonheukkong for cooking with rice, Seunnokkong for vegetable and early maturity.
On the ather hand, varieties which showed the lowest germination rate were Iksan
and Songhakkong for sauce and paste, Pangsakong for bean sprout, Jinyeulkong for

cooking with rice, Sinlokkong for vegetable and early maturity.

6. Germination rates of soybean seeds were higher when electrical conductivity, TDS
and water absorption of seeds were lower. There were negative correlations between
electrical conductivity, TDS and water absorption of seeds and germination rate,
while there were positive correlations among electrical conductivity, TDS and

soybean seed weight.

7. Proteins expressed in soybean during soaking periods were identified as Glycinin, p24

oleosin isoform B, and seed maturation protein PM34, respectively.

8. Proteins expressed in germinated seeds after soaking were identified as ATP, and
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DNA-binding proteins, and serine protease precursor, relectively, while proteins
expressed in non-germinated seeds after soaking were identified as metallothionein

related to metal and gibberellin regulating protein.

The 2nd part of Research: Survey and proteome analysis of the functional
materials and valuable genetic resources for the production of high quality of

soybean in the rice paddy soils

This study was performed to compare the recommended and local varieties and
wild-type soybeans to the proteins of basic region and to confirm how to turn up
displayed expression protein bands which were in wild-type soybeans and recommended
and local varieties by electrophoresis. And the four cultivars, such as Hannamkong,
Baekcheonkong, Hwangkeumkong, and Dawonkong are cultivated from paddy-field and
upland-field, in order to examine the normal volume of protein spots. Also, during
seed-filling phase of soybean seed development in Taekwangkong, we carried out a
survey to identify how it changes and what kind of protein it is. Besides obtaining
preliminary data of displayed expression in soybean seed storage proteins, the results of

surveys obtained were summarized as follows;

1. Protein spots was more clearly visualized than existing experimental method for
displayed expression following a region of basic in protein separation. Also, as a
result of proteins identified by MALDI-TOF-MS, we identified there are 1ls protein
Glycinin in the wild-type soybeans for the most part and protein spot No. 6, 8 came

out as a glycinin chain A2Bla precursor.

2. It has showed differentially displayed expression result between wild -type soybean
and recommended and local varieties by comparison using SDS-PAGE. However, the
recommended and local varieties showed mostly the same displayed expression. It was
a’-, a-subunit that wild-type soybean lacked in IT104397 and protein bands nearby G-
subunit region extremely intended to increase display expression than any other

wild-type soybean.
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3. By analyze IT104397 lacking in a’-, a-subunit through using 2-DE, we found that
there were only few protein spots near by 66.0 - 97.0 kDa which showed differentially
displayed expression at a basic region of protein. Also the protein spot generally near

the acidic region by 30.0kDa showed differentially displayed expression.

4. As a resut of proteins identified by MALDI-TOF-MS in IT104397, it was identified
that the spot no. 7 is metallothionein-like protein, spot no. 8, 9 was metallothionein
type 2, spot no. 11 was alpha ~ - subunit of beta—conglycinin, spot no. 21 was Chain I,
Trypsin (E.C.3.4.21.4) Complexed with Bowman-Birk Inhibitor and spot no. 29 was

gibberellin regulated protein

5. As a result of image analysis for the randomly selected protein spot in 2 - DE gel
image of Hannamkong cultivated from the paddy field and protein normal volume of
got 13 protein spots were increased 27 protein spots were decreased from 40 protein
spots. In Baekcheonkong, 23 protein spots were increased, 16 protein spots were
decreased, 1 protein spots wasn’'t changed from 40 protein spots. Also, in
Hwangkeumkong, 11 protein spots were increased 19 protein, spots were decreased
from 30 protein spots. In Danwonkong, 16 protein spots were increased, 14 protein

spots were decreased from 30 protein spots.

6. As a result of differentailly displayed expression by 2-DE, Protein display expression
through the seed-filling phase of soybean seed development was increased in basic
region of LMA in other region decreased that proportion around of an acidic region of
45.0 - 66.0 kDa. Also, as a result of proteins identified by MALDI-TOF-MS was p24

oleosin isoform A.

7. Phytosterols are wildly found in plants and known for their physiological function to
reduce cholesterol in human. A total of 166 Korean soybean germplasm was evaluated
for phytosterol variation in this study. Total phytosterol content ranged from 49.9 to
2475 mg/100g with the average of 97.8 mg/100g. Soybean phytosterols consisted
—sitosterol of 53.2%, campesterol of 23.2 and stigmasterol of 23.6 mg/100g. The ranges
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of B-sitosterol, campesterol and stigmasterol were 19.4-132.5, 12.0-58.7 and 11.5-56.3,
respectively. About 66% of Korean soybean germplasms had phytosterol content less
than 100 mg/100g, while only about 10% had higher phytosterol content greater than
140 mg/100g. Phytosterol and three components showed skewed distribution to left, i.e.,
more in lower phytosterol contents. KLS087103, KLS087230, Oialkong, KILS087238,
KLS87190, KAS634-12, and KAS521-15 might be the useful soybean germplasm, which
might be useful source for the development of soybean varieties with high phytosterol
content. Contents of phytosterols, B-sitosterol, campesterol, and stigmasterol were
highly significantly related to each other. This indicated that the increase in any
component of phytosterol would result in the significant increase of other phytosterols

as well as the total phytosterol content.

8. Tocopherol(T) (vitamin E) is one of important functional substances in soybean
(Glycine max Merrill.). Selection of any soybean germplasm with high tocopherol
content is desirable due to its high nutritional value. Tocopherol content of 67 soybean
cultivars was analyzed with HPLC using soxhlet extraction (24 hours) method. Total
tocopherol concentration ranged 23.32~41.68 mg/100g with an average of 28.66
mg/100g. About a half of the cultivars showed range of 26.0~28.0 mg/100g in total
tocopherol content . Concentration of four tocopherol components was higher in the
order of y-T, 6-T, a-T and B-T with 18.01, 7.24, 3.02 and 0.38 mg/100g. But the
coefficient of variation was greater in the order of B-T (51.06), a-T (35.63), 6-T
(21.70) and y-T (12.89), which is quite the opposite with that of the tocopherol
concentration. a-T, the primary precursor to vitamin E in the body and a good
antioxidant, was rather low in concentration but showed high variation. a-T
concentration ranged 1.25~8.02 mg/100g. Cultivars with higher a-T concentration than
4.00 mg/100g were Eunhakong, Anpyongkong, Sohokong, Alchankong, Doremikong,
Jangkyongkong, Dongpuktae, Heukcheongkong, Geomjeongkong 1, Jangdanbaekmog and
Keumgkangdaerip. In general, Cultivars crossed with Enhakong were higher than any

other cultivars used in this study.

The 3rd Part of Research: Reduction of flooding damage to the soybean in the
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rice paddy soils and the development of production technology for its improved

quality

This experiment was carried out to establish the seeding method of wet injury reduction
and adaptable distance according to plant types in the paddy field cultivation of soybean.
In the different four moisture conditions, such as optimum, excess, drought, and flood, the
emergence rate of soybean in the optimum, excess, drought, and flood conditions were 90
percent, 38 %, 0.2 %, and not appeared. And high ridge culture was better than level row
on the reduction of wet injury. And the plant type of slender leaf, Pungsannamulkong
was more suitable than that of round leaf, Songhakkong on the high density culture.
The infected Rhizobium soil was got into paddy field 50-150 kilograms per 10a, but the
effect of Rhizobium treatment was not so good as any other effect. Because that was
cultivated on levee for a long time. And the experimental cultivar was
Pungsannamulkong, and the 4 treatments by the amount of lime, includes none liming
application, standard amount of liming requirement(LR), 50%, and 100% more of the
amount of LR. The experiments were conducted in Iksan of Korea for two years from
2005 to 2006. In the results, pH of the soil was higher than before liming, and especially
the concentrations of SiOs; and Ca were increased. And the concentrations of CaO cation
on the leaves and stems were more increased in R5(beginning seed time) stage than in
the none liming treatment. On the growth of soybean, the plant hight, the number of
nodes per plant, the number of branches per plant increased more on the liming treatment
than the none liming treatment. Especially, the yields of soybean increased 8 % more in
the LR treatment, 6 % in the 50% more LR treatment, and 4 % in the 100% more LR
treatment than the none liming treatment. The conclusion is that soybean cultivation in
the paddy field the application of lime should be done by referring to soil test for the
amount of lime application in the soil. And other experiments were carried out to analyze
the effects of lime treatment on the growth and yield of soybean in the paddy field. The
soybean variety tested was Pungsannamulkong and the planting date was 20 June in
Iksan of Korea for two years from 2005 to 2006. Four harvest times; before 10 days of
maturation, mature day, after 10 days of matured day and after 20 days of matured day,

were tested to get results. The moisture content in the harvested before 10 days of
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maturation treatment was 62 percents, and the drying days for harvest needed 11 days,
and that in the harvested on matured day treatment was 40 %, after 10 days of matured
day treatment was 14 %, and after 20 days of matured day treatment was 12 2. And
the drying days for harvest in the matured day treatment it required 7 days, after 10
days of matured day treatment, it needed 3 days, and after 20 days of matured day
treatment, it needed just one day. As a results, after 10 days of matured day treatment,
the growth of soybean-sprouts was better than any other treatment. It was found that
early harvest was not good after cropping, because of high decay rate of
soybean-sprouts, and yield of soybean was decreased, because of high moisture content.
And to ideally cultivate soybean in the paddy field, some cultural methods, such as high
ridge, liming, molding, and other management in the broad area need to be demonstrated in

the farmer’s field
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Table. 1-1. List of soybean cultivars used in the experiments and their breeding

period and utility.

Time Vegetable and Cooking with
] Sauce and paste Bean sprout ] ]
periods early maturity rice
Jangdanbaekmok  Haman Hill
Buseok Kwangdu
~’60 Iksan Shelby
Chungbukbaek Kwangkyo
Keumkangdaelip
Bongeui Baegunkong Danyeobkong
Kanglim Saealkong Pangsakong
Dongpuktae Paldalkong Eunhakong
Baegcheon Dankyeongkong Namhaekong
"70~'80 Jangyeobkong Pokwangkong
Hwangkeumkong  Muhankong
Namcheonkong Jangkyeongkong
Jangbaegkong Danwonkong
Milyangkong
Jangsukong Jinpumkong 2 Bukwangkong Seunnokkong Geomjeongkong 1
Mallikong Daewonkong Kwangankong Hwaeomputkong Geomjeongkong 2
Samnamkong Jangmikong Pureunkong Seokyangputkong  Ilpumgeorrjeongkong
Shinpaldalkong Saeolkong Hanamkong Geomjeongolkong Seunheukkokng
Taekwangkong Sodamkong Myeonjunamulkong ~ Sinlokkong Jinyeulkong
Sinpaldalkong 2 Ilmikong Sabaegnamulkong Heukcheongkong
Danbaegkong Daehwangkong Iksannamulkong Cheongjakong
Duyoukong Songhakkong Pungsannamulkong Geomjeongkong 3
Soyangkong Jangwonkong Dawonkong Geomjeongkong 4
, Jinpumkong Hojangkong Somyeongkong
0~ Geumgangkong Jinmikong Paldonamulkong
Dajangkong Daepungkong Sowonkong
Alchankong Doremikong
Sohokong
Saebyeolkong
Solokkong
Anpyeongkong
Dagikong
Dachaekong
Seonamkong
Number 51 25 5 9
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Table 1-2. Analysis of treatment for soaking days and amount of soaking water in 10
soybean varieties.

SV df MS F Value
Treat. 159 1085.92 3344
FZE(V) 9 6500.29 200.16%
AEd4 DV) 30 1832.63 56.43%
AZLW(D=V) 120 493.17 15,1953
o= 320 32.48

= A 479

* % Significant at the 5 and 1% levels, respectively

A5 2 AEA5d] meh FE LolgS o7k AAHE 1-3). AE7Iwo] 1ol A
wolgo] 17.0~77.3%= 3t 56.3% o1, 2¢€ oA+ 10.0~80.0%=2 Ht 459%, 3L A+
11.0~82.0%= Hi 40.8%, 4¥ A= 3.0~67.0%=2 Hit 25.7% At =, IATLd57F S7He

=

F5 ol FFoly Wolgo] A, 197 2¢9 HFAAE FE Ao/t A4 &
RO} 3ol M= FF1 Aol 7t YEH

A7 30mlol A= Tolgo] 260~82.0%= Hit 54.7% % oH, 60mlo A= 19.0~77.3%=
At 455%, I0mlol A= 4.0~71.0%%2 H 395%, 120mol A= 3.0~72.0%= Hr 29.0% =
UERSTE o] S E dolg o] HAastE AFgo|dEd, Ay 0mlol A EFFE A
ol7b uElyth 2y Pekinge TS EEECl Y& #ol&e] =AUt Nakayama et
al.(2004) %= Peking# &o] ¥#F2Ed oA & FFol Hl& dolso] w=ve ATAde}
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Fig. 1-1. Changes of seed weight(g/seed) during soaking in soybean.
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& 2o wa SR Z7 SEsh woktd, ot AeFL ATuT FRFFA e
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Fig. 1-2. Changes of seed moisture content during soaking.
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Table 1-4. Maximun, minimum and mean values of seed weight during soaking of 90

Korean soybean classified by utilization.

0 min 20min 40min 60min 180min 360min 1440min 2830min 4320min
Max. 1990 25.09 2681 2889 36.21 3997 4560 42.70 40.26

Min. 475 638 723 764 971 1133 1191 1264 1118
Total Means 11.32 1659 17779 1889 2342 2646 2808 2823 2513
S.D. 353 492 523 5581 671 761 819 764 769

CV(%) 507 580 547 587 531 48 532 598 1303
Max. 16.37 25.09 2681 2889 3621 3997 4121 4054 40.26

Sauce and Min- 716 1078 1209 1271 1615 1862 1879 1976 14.80
Means 1201 17.97 1928 2043 2521 2835 2988 3034 27.60
paste S.D. 293 373 397 419 502 557 570 563 611

CV(%) 424 481 459 537 481 427 509 520 1144
Max. 1179 1716 1844 1944 2398 2618 2815 2956 27.87

Bean Min. 475 638 723 764 971 1133 1191 1264 1118
Means 743 1121 1186 1265 1583 17.78 1886 1966 17.78
sprout S.D. 191 159 313 335 394 407 431 471 528
CV(%) 654 654 646 624 701 648 623 711 1666
Max. 1990 24.18 2628 2767 3524 3950 4560 42.70 38.89
Cooking  Min: 1413 2060 2236 2337 2991 3331 3406 3115 1955
Means 1668 2204 2359 2486 3135 3603 3934 3682 29.89
with rice gy 195 159 173 18 170 264 381 38 708
CV(%) 559 720 695 656 346 484 457 574 1193
Max. 1578 2333 2382 2516 3165 3557 37.60 39.24 39.32
Vegetable i, 1260 1915 2036 2249 2564 31.09 3356 31.36 20.11
and early Means 1402 2043 21.85 2342 2896 3331 3561 3398 2813
maturity S 131 188 168 170 274 233 212 374 902

C.V(%) 48 55 615 666 502 507 510 930 1740

BNUZAA FA3 FaSA 7 o Fol Aol Al met ¢
=)

1-3). H&% 3ATEF

e

o

(o]
o o

B EF3 &3 §F:4%0] wgkon} 244]

.
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Concentration of dissolved oxygen
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1-3. Changes of dissolved oxygen during soaking of 90 Korean soybean

varieties classified by utilization.
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Table 1-5. Maximun, minimum and mean value of dissolved oxygen during soaking.
(mg/ ¢)

20min 40min 60min 180min 360min  1440min  28830min

Max. 8.54 8.02 7.86 7.31 6.46 541 3.90

Min. 6.24 574 5.03 3.54 2.12 0.39 0.19

Total Means 7.75 7.56 7.15 5.23 448 1.96 0.87

S.D. 0.46 0.41 0.65 0.90 0.92 1.02 0.71

C.V.(%) 0.93 1.28 1.80 431 4.83 12.61 42.27

Max. 8.54 8.02 7.86 7.27 6.46 541 3.07

Sauce and Min. 624 653 514 354 212 039 025

Means 7.71 7.55 7.15 5.16 444 2.05 0.89

paste S.D. 0.53 0.38 0.60 0.93 0.94 1.16 0.58

C.V.(%) 0.96 1.33 1.75 4.87 5.26 13.17 35.16

Max. 8.45 8.01 7.85 6.79 6.25 3.34 3.60

Min. 7.00 574 5.03 3.58 2.13 0.72 0.20

Bean sprout Means 7.74 7.56 7.08 5.33 454 1.99 0.90

S.D. 0.33 0.54 0.79 0.76 0.81 0.85 0.81

C.V.(%) 1.08 1.07 2.04 3.08 4.46 10.92 53.69

Max. 8.47 7.98 7.82 7.31 6.26 2.30 0.99

Cooking ~ Min. 743 734 705 410 370 047 019

Means 7.96 7.69 7.45 5.45 481 1.70 0.51

with rice g p, 038 022 028 120 08 056 037

C.V.(%) 0.36 1.46 0.86 3.35 2.63 7.08 54.33

Vegetable ng. 8.35 7.88 7.60 5.79 547 2.13 3.90

Min. 8.06 7.36 5.75 417 2.45 0.91 0.44

and early Means 7.90 7.63 6.86 4.98 3.98 1.35 1.25

. S.D. 0.31 0.22 0.68 0.60 1.06 0.46 1.43
maturity

C.V.(%) 0.67 0.96 2.01 9.57 4.63 14.40 33.41

(3) A7 HA=&

ANAEES 4 A xS Eo

2 % 31 EITHAE 14, 2 Ae] Aol
el 471 AR o] FAHEE FBN £Fe] BN F Y %y, FAL Arh Fe
1O

UEFo] 714 vk} ol9f e Az Edward and Hartwing(1971)0] A2 HEA7 @&

Zpol e §EFEA] o] Aria 3 A FAMSHS
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Fig. 1-4. Changes of electrical conductivity of 90 Korean soybean varieties classified

by utilization.
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Table 1-6. Maximun, minimum and mean value of electrical conductivity during

soaking. (usem )

20min 40min 60min 180min 360min 1440min  2880min

Max. 25512 33050 53018 68769 103382 1570.73 4054.15

Min. 2013 2648 4298 10459 14886 31740 38615

Total Means 11683 167.37 20868 34655 457.62 77811 1266.80

S.D. 5853 7466 9031 12621 18234 29173  649.85

C.V(%) 1202 941 8.47 8.44 931 1646  26.36

Max. 25512 33050 39651 63402 87449 1570.73 4054.15

Sauce and Min. 2508 3934 5724 17049 21346 42440 51548

Means  137.08 191.89 23361 37743 48084 85997 1360.60

paste S.D. 5718 7011 8001 11999 17025 28077 571.02

C.V(%) 1068 826 7.89 8.62 932 1576  14.02

Max. 17726 27570 33818 50569 53149 115840 2934.15

Bean Min. 2021 3250 4298 10459 14886 31740  386.15

Means 7551 11136 14201 25933 34165 61869 1013.69

sprout S.D. 3759 4926 5741 8257 10463 19666 677.24

CV(%) 1160 850 797 761 847 1215 5430

Max. 12329 20064 26458 57069 103882 141407 161515

Cooking ~ Min. 2013 2648 4374 17802 28252 40440 72748

Means 9165 14850 19311 36692 49434 750.70 110574

with rice g p, 4091 6561 7891 11872 23482 32492 35372

CV(%) 1896 1396 1141 791 961 1447 851

Vegetable Max: 20539 31250 53018 68769 999.16 1170.73 1585.15

Min. 7736 13757 18584 357.02 46349 72273 994.48

and early Means 16205 23135 31569 48502 64276 989.67 186548

. S.D. 5207 6677 12148 11425 20285 25421 1021.86
maturity

C.V(%) 11.32 10.24 4.70 3.39 5.47 20.17 17.59
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Fig. 1-5. Changes of TDS during soaking of 90 Korean soybean varieties classified
by utilization.
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Table 1-7. Maximun, minimum and mean value of TDS during soaking.
(mg/ 2)

20min 40min 60min 180min 360min 1440min  2880min

Max. 17985 23144 37080 51199 72299 111401 3339.54

Min. 14 1877 2937 7312 10379 22118 267.44

Total Means 846 1170 1514 2436 3209 5438 8938

S.D. 96.2 527 1326 911 1305 2072 500.1

C.V(%) 99.6 122 75.9 85 10.8 16.7 186

Max. 17985 23144 27753 51199 66022 111401 283754

Sauce and Min. 14 2937 3980 11916 14892 296.18  360.07

Means 91.84 13394 16114 26566 34387 59842 94251

paste S.D. 4395  50.12 5842 8878 12481 20140 418.11

C.V(%) 11.16 1214 796 815 1132 1651 1557

Max. 12498 19310 23587 35449 40625 82725 333954

Bean Min. 1545 2287 2933 7312 10379 221.18  267.44

Means 5313 7815 9896 17469 23891 40648  747.31

sprout S.D. 2633 3454 4021 5050 7162 12991 584.99

C.V(%) 1177 853 8.23 9.04 861 1724 2187

Max. 86.38 14047 18517 39996 72299 99528 1144.07

Cooking  Min. 1428 1877 3047 12516 19709 27691 45844

Means 6431 10413 13501 257.09 34544 52129  768.89

with rice g p, 2864 4593 5528 8326 13669 230.28 26453

C.V(%) 1899 1403 1142 801  11.09 1484  10.13

Vegetable Max: 14388 21697 37080 48339 70202 91295 2594.21

Min. 5415 9647 12990 250.82 317.15 50751 66167

and early Means 11374 16170 22056 33967 45189 71458 1354.36

. S.D. 3653 4641 8502 8109 14188 17712 75545
maturity

C.V(%) 11.44 10.65 4.74 3.38 5.66 15.94 29.36
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Table 1-8. Germination rate of soybean classified by utilization.

Germination . Germination
Varieties Utility” Varieties Utility
rate(%) rate(%)

Jangsukong SP 2.7 Jangyeobkong SP 5.3
Muhankong SP 67.3 Saeolkong SP 5.3
Baegcheon SP 66.0 Tksan SP 4.0
Danwonkong SP 51.3 Songhakkong SP 4.0
Haman SP 487 Means SP 22.5
Paldalkong SP 43.3 Sobaegnamulkong BS 90.7
Taekwangkong SP 43.3 Tksannamulkong BS 64.0
Duyoukong SP 42.0 Hannamkong BS 58.7
Shelby SP 41.3 Dawonkong BS 55.3
Jinpumkong SP 40.7 Sohokong BS 46.7
Mallikong SP 40.0 Hill BS 44.7
Geumkangkong SP 38.0 Danyeobkong BS 33.3
Hwangkeumkong SP 34.0 Solokkong BS 32.7
Pokwangkong SP 34.0 Paldonamulkong BS 30.0
Sinpaldalkong 2 SP 26.7 Dagikong BS 29.3
Saealkong SP 24.7 Myeongjunamulkong BS 28.0
Jangmikong SP 23.3 Saebyeolkong BS 27.3
Namcheonkong SP 227 Eunhakong BS 26.7
Dankyeongkong SP 22.0 Pungsannamulkong BS 24.0
Danbaegkong SP 21.3 Kwangankong BS 19.3
Jangkyeongkong SP 18.7 Sowonkong BS 19.3
Jangdanbaekmok SP 17.3 Somyeongkong BS 16.0
Daepungkong SP 17.3 Dachaekong BS 16.0
Hojangkong SP 16.7 Anpeongkong BS 14.7
Kwangdu SP 16.0 Nambhaekong BS 14.0
Bongeui SP 16.0 Bukwangkong BS 11.3
Samnamkong SP 15.3 Pureunkong BS 11.3
Buseok SP 14.0 Doremikong BS 11.3
Soyangkong SP 14.0 Seonamkong BS 10.0
Ilmikong SP 14.0 Pangsakong BS 7.3
Daewonkong SP 13.3 Means BS 29.7
Kanglim SP 12.7 Seunheukkong CR 52.7
Daehwangkong SP 12.7 Heukcheongkong CR 50.7
Jangbaegkong SP 12.0 Cheongjakong CR 46.7
Milyangkong SP 11.3 Geomjeongkong 1 CR 45.3
Kwangkyo SP 10.7 Geomjeongkong 2 CR 44.7
Sinpaldalkong SP 10.0 Ilpumgeomjeongkong CR 42.0
Alchankong SP 10.0 Geomjeongkong 3 CR 39.3
Baegunkong SP 9.3 Geomjeongkong 4 CR 31.3
Jinmikong SP 9.3 Jinyeulkong CR 10.0
Chungbukbaek SP 8.7 Means CR 40.3
Sodamkong SP 8.7 Seunnokkong VE 34.0
Jinpumkong 2 SP 8.0 Geomjeongolkong VE 24.0
Jangwonkong SP 8.0 Seokyangputkong VE 11.3
Keumkangdaelip SP 7.3 Hwaeomputkong VE 9.3
Dajangkong SP 7.3 Sinlokkong VE 8.7
Dongpuktae SP 5.3 Means VE 17.5

* SP: Sauce and paste
CR: Cooking with rice

BS: Bean sprout

VE: Vegetable and early maturity
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(vh) TDS$ %77
TDSSt FAFALE wedARAAn AFF TDS/F /1845 FATAE F/ehe
Aol AARATE HAETF 204 0.3831, 400+ 0.4704, 60—1:01]% 0.4444, 1800l +=
04725, 360+ 0.2942, 14404+ 0.237, 28300l 010612 TDS¥= FAH-AlH ol 9]
383~106%% Awal o Ado] yebsti (g 1-10).
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Fig. 1-6. Relationship between weight of seeds and germination rate. (A: 20mins, B:
40mins, C: 60mins, D: 180mins, E: 360mins, F: 1440mins, G: 2830mins, H:
4320mins)
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Table 1-10. The agronomic and morphological characteristics of varieties tested.

Growth
habit

Seed coat

100 seeds

Flowering Maturing Stem

date length weight color

date

- cm -

Yellow Determinate

Oct. 4 50 24

July 30

Jangyeobkong

Yellow Determinate

10

60

Oct. 9

Aug. 2

Pungsannamul

-kong

Yellow Determinate

11

65

Oct. 2

July 23

Myungjunamul
-kong

Yellow Indeterminate

Oct. 6 129 21

July 20

Muhankong

Black  Determinate

10

Oct. 4 75

Aug. 2
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Leaf dry weight Stem dry weight
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Jy PS MJ MH PK Jy PS MJ MH PK
Fig. 1-13. Leaf dry weight and stem dry weight at 21 days after
waterlogging for 10 days at V5 stage in 5 soybean varieties.
JY @ Jangyeobkong, PS : Pungsannamulkong,
M] : Myungjunamulkong, MH : Muhankong, PK : Peking
* : Waterlogging/Control x 100(%)
Table 1-11. Specific leaf area at 2ldays after waterlogging for 10 days at Vb5 stage in
5 soybean varieties.
. Water—
Variety Control(A) _ B/A
logging (B)
——— cm’g | ——— %
Jangyeobkong 35.8 23.8 66
Pungsannumulkong 379 27.1 72
Myungjunamulkong 40.3 28.6 71
Muhankong 36.2 275 76
Peking 42.8 26.4 62
AT BeAdET da et A3E g 2, AT AdEFY 35
He EE7F Aol7t dvkeE A A (Cannell 5, 1979)9F w523 A koAt F#-E source
o] F3tHFI 1 FIEEC] AFE T sinkdll FA 3 v &ol 98 AAHEY, sourceT S =
ol7] falA= A=A HE SUAIZE Hart Ao Fald A3 Aom dHx FEYT
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Table 1-12. Dry weight of nodules of 5 soybean varieties at 21 days after waterlogging
for 10 days at Vb stage in 2003 and 2004.

Dry wt. of nodules

Variety Control(A)  Waterlogging(B) _ B/A
—————— g/hill —————- %
Jangyeobkong 2.02 1.18 58
Pungsannumulkong 1.89 1.56 83
Myungjunamulkong 1.52 0.89 59
Muhankong 1.83 1.14 62
Peking 1.41 0.88 62
L.SDo s 0.21

24 3 : 2

& 3TA3%E, FAUNET A FEFol AFsA g o *“é‘ A& Astrr o Ao FaAE
HkS Ao olo] Z=RE O Hazlelr] i 7B Do} 7Pi9} TR E9o] Y&3] o] F
of A Hstmwm FeA&ol A sk=tl(Bennet 5, 1987), o] gelo] w2 FAET
Feg e AFAge] nE FFAAEY AT Ao 7EY Hloﬂ*ﬁ} ol Fafol st
o}

Table 1-13. Photosynthetic rate of 5 soybean varieties at 21 DAW after waterlogging for
10 days at V5 stage.

Variety Control Water- B/A
(A) logging(B) (%)
~pmol m?sec! -
Jangyeobkong 16.6 6.2 37.3
Pungsannamulkong 18.3 124 67.8
Myungjunamulkong 165 6.8 41.2
Muhankong 175 11.7 66.9
Peking 16.6 7.2 43.4
Mean 17.1 8.9
LSDoos 3.14
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Table 1-14. Transpiration of 5 soybean varieties at 0 DAW and 21 DAW after

waterlogging for 10 days at V5 stage in 2004.

B/A
(%)

Water-
logging(B)

- mol m

Control
(A)

Variety

Sec

54.3

19
2.6
2.0
2.8

2.1

3.5
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3.8
3.7

4.0

Jangyeobkong

72.2

Pungsannamulkong

52.6

Myungjunamulkong

Muhankong
Peking
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52.5
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3.7

Mean
LSDoos

0.24
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Table 1-15. Total N contents in leaf of 5 soybean varieties at 21 days after waterlogging
for 10 days at V5 stage.

Total N contents in leaf

Variet
aney Control(A) Waterlogging (B) B/A(%)
-gN/gdw -

Jangyeobkong 0.15+0.02 0.10+0.02 66.7
Pungsannumulkong 0.16+0.02 0.12+0.01 7.0
Myungjunamulkong 0.15+0.02 0.11+0.00 73.3
Muhankong 0.14£0.01 0.10£0.01 714
Peking 0.16+0.02 0.11+0.01 68.8

Mean 0.15 0.11

LSDoos 0.03

Table 1-16. SPAD value of 5 soybean varieties at 21 DAW after waterlogging for 10
days at V5 stage.

Variet Conrol Water-logging B/A
e (A) (B) (%)
Jangyeobkong 22.4 6.3 28.2
Pungsannamulkong 22.4 14.7 65.6
Myungjunamulkong 20.5 6.3 30.7
Muhankong 21.7 16.1 74.2
Peking 199 6.6 33.2
Mean 214 10.0
L.SDoos 2.14

3% 1-172 V5 stage #5AE 5 214950 94H 9 Ureide &S YEld ol HF
Ae] 2 Ureide ol 2H7F 47%9k 56% Aastith. Ureide el A58z FAU=3
T2 38748% st WHH | Peking 16% #Aste 1 AE7F 7HE A A
BEUETS 58761% Akl 1 ARrF 7 Zvk 19 102 98] Ureide 9%, 942
= B}l Aolt}. Ureide % 3 m M/g dw7FA = SPAD k3
m M/g dw ©]/dell A= SPAD ghe] #pel7h 5%

ek 3
FAEY @da¥Es SPAD #t elle =e o] ddo] gtk e
2 =

B
4
ot

ek
wn
HJ
>
@)
A
)
1o
=)
)
i
T

SAUY EH Fauv, A5LTTI BFYEL Fe 49

_70_



Aol otlE A4 3 (Matthews 5, 1984; Bennet 5, 1987)5 =72 & uf, &40 =
A 71 7l 2Hola a3 At g Rl FRtAdo] AdEo] A or Kol A 3|
I AR oo A H= FHoE Al HTh

Table 1-17. Ureide contents in petiole of 5 soybean varieties at 21 days after

waterlogging for 10 days at V5 stage.

Variety Control(A) Waterlogging(B) B/A(%)
-—— mM/g dw ——-

Jangyeobkong 5.7+£0.42 2.4+0.14 42.1
Pungsannumulkong 3.4+£0.12 2.1+0.17 61.8
Myungjunamulkong 5.1+0.64 2.0+0.13 39.2
Muhankong 5.4£0.25 2.8£0.12 51.9
Peking 3.1+0.34 2.610.27 83.9

Mean 45+0.28 2.4+0.16

L.SDoos 1.25
a9 1-172 9w Ureide &%, 94425 %E 2 SPAD # 7te] #AE yEld Aotk

Ureide &% 3 m M/g dw7FA & SPAD ¥ A2l #A 7 9oy Ureide &3 3 m

M/g dw o] eAl= SPAD ke Afol7l FEHA &S AR FAHH

SPAD @t trell= =& o] gato]l Atk <A 5ol o9 AdanfFHow fajeh o
ool AstHw AGFRe] diwgol FFAIL, olg w2 Aol Fdo] e A5
g e Aoy, 5L FFEYES =S Ao Aol due A2 I (Matthews
s, 1984; Bennet &, 1987)& <712 & o), A=A 224 7P 7124 ola T2 o
ARl FHd ol AsEe] daHor Afo] AdfH il FRHHLRE oA He= Aom

Apm T,
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Table 1-18. Growth characteristics by flooding stress in paddy field.

No. of branches per No. of mainstem

Lodging(0-9) Plant height(cm) |Stem diameter(mm) . = nodes per
Variety plantCl/) plant(7}/5)
Normal Flooding A Normal Flooding 1, |Normal Flooding 1 |Normal Flooding ., |Normal Flooding -
A) (B) (A) (B) (A) B) A ®B) (A) B)

Takwan| 30 30 20| 847 709 138| 87 63 24| 87 55 32| 121 105 16

Danvebkol 30 70 40| 892 723 169 79 69 10| 78 46 32| 95 85 10
Mubanko! 50 70 20| 977 819 158| 81 65 16| 77 51 26129 123 06

Peking | 1.0 1.0 00| 701 532 169| 7.1 53 18| 67 3 37| 84 76 08
Danweonk| ;) 30 201|602 501 101| 83 7.1 12| 81 65 16| 66 58 08

ong

Pungsann | ) 30 20|81 691 19| 81 65 16| 72 61 11| 132 105 27

amulkong

Jangyebk | 5070 920|727 561 166| 79 56 23| 74 45 29| 88 55 33

ong

Hannamk | g 50 40| 876 462 414| 8 67 13| 68 52 16123 102 21

ong

Packeneol 30 50 20781 631 15| 73 65 08| 72 34 38| 68 57 11

H k -
u?n?(%%ge 5.0 7.0 20| 719 65.8 6.1 7.6 6.5 1.1 6.3 5.2 1.1 7.8 6.8 1.0
Myeongju
namulkon | 3.0 5.0 20 | 773 639 134| 75 6.7 08 ] 59 4.6 1.3 | 135 12.4 1.1
g

Average | 2.6 4.8 22| 798 630 168| 7.9 6.4 14 | 7.3 4.9 2.4 | 10.2 8.6 1.6

I AaAEE FF wE g2 1-21), ¥ 4430 M o FAEF o]
Zorth Wy MAFo] How daTH vEFo] AUt 10085 ddFol Flon
3}

T FETol Ak FHEFL FETol M e, FAUETol THE A

o
23

ol g

Table 1-19. Decrease percentage of growth characteristics by flooding stress in paddy

field.
. . m No. of branch T No. of mainstem

Variety Plant height(%) diarr?g‘fer(%) ° Oplznat(oc/))es b nodgs %er pa)llalftte(%)
Taekwangkong 16.3 276 36.8 13.2
Danyebkong 189 12.7 41.0 10.5
Muhankong 16.2 19.8 33.8 4.7
Peking 24.1 25.4 55.2 95
Danweonkong 16.8 145 19.8 12.1
Pungsannamulkong 21.6 19.8 15.3 28.0
Jangyebkong 22.8 29.1 39.2 375
Hannamkong 47.3 16.3 235 17.1
Baekcheonkong 19.2 11.0 52.8 16.2
Hwangkeumkong 85 145 175 12.8
Myeongjunamulkong 17.3 10.7 22.0 8.1
Average 20.8 18.3 32.4 154

HaARAE = 357/ FEFT x 100
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Table 1-20. Yield component and yield by flooding stress in paddy field.

No. of pods/plant No. of seeds/plant | 100-seed weight(g) Yield(kg/10a)
Takwang| 381 311 70 | 536 452 84 | 232 225 070 [ 2037 1902 175
Danyebkon| 616 502 114| 7.7 523 194 | 134 129 050 | 1525 1286 239
Mubankon| 596 321 75| 7L1 516 195 | 19 186 040 | 1925 1725 200
Peking | 379 314 65| 502 397 105 | 68 62 060 | 868 752 116
Danweonk| 386 262 124| 544 396 148 | 174 163 110 [ 181 1456 395
Pungsannal 812 723 89 (1052 930 120 | 118 113 050 1707 1584 54
Jangvebko| 9g4 238 46| 421 351 70 | 225 215 100 [1297 80 195
Hamamko| 595 452 140| 1023 754 269 | 101 98 030 | 1526 1353 173
Packeheon| 366 326 40 | 558 356 202 | 132 128 040 | 1567 1256 311
fhvangked| 252 185 67| 386 326 60 | 232 229 030 | 1354 905 449
eonain 648 531 117]1065 852 213 | 107 99 080 | 1885 1543 342
Average | 474 345 129|707 518 189 | 156 149 07 | 1561 1351 210

Table 1-21. Decrease percentage of yield components and yield by flooding stress in

paddy field.

No. of of 100-seed

Variety pods/plant(%) seedggiant( %) weight(%) Yield(%)
Taekwangkong 184 15.6 0.7 18.1
Danyebkong 185 27.1 05 15.7
Muhankong 18.9 274 0.4 114
Peking 17.2 209 0.6 134
Danweonkong 32.1 27.2 1.1 21.3
Pungsannamulkong 8.9 12.0 05 7.2
Jangyebkong 16.2 16.6 1.0 15.0
Hannamkong 23.6 26.3 0.3 11.3
Baekcheonkong 10.9 36.2 0.4 19.8
Hwangkeumkong 26.6 155 0.3 33.1
Myeongjunamulkong 18.2 20.0 0.8 18.1
Average 19.1 22.2 0.60 16.7
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Table 1-22. Decrease percentage of chrolophyl contents(SPAD value) by flooding stress in
paddy field.

Variety Normal(A) Flooding(B) A-B Defcf/f )a se TFEHAEHE(%)
Taekwangkong 31.1 26.0 5.1 16.4 18.1
Danyebkong 24.4 18.0 6.4 26.3 15.7
Muhankong 30.7 26.1 4.6 15.0 114
Peking 25.6 19.6 6 234 134
Danweonkong 25.6 175 8.1 31.7 21.3
Pungsannamulkong 28.8 24.6 4.2 14.6 7.2
Jangyebkong 27.3 20.7 6.6 24.1 15.0
Hannamkong 28.4 23.2 5.2 18.3 11.3
Baekcheonkong 25.4 19.1 6.3 24.8 19.8
Hwangkeumkong 30.2 21.0 9.2 30.5 33.1
Myeongjunamulkong 277 20.6 7.1 26.1 18.1

2) =3 @A AT WFd Fe&Ad 2=

=T AMA WFEE TR BEer] Aste] suAdES =olA deAgstd H1A
¢ Ave ¥ 1-239 2ok giRRe] sy AYFos wHo] 4sti, SMVE SMV-N7F A
g Aoln 10085 < 7.2g(KLS87319)%-8 395g(KLS87337)7kA1 itk 7 &2 4~gse
KLS8731901 3 71 & g F> KLS87337¢1014 UEFo 29F 2 FFFo ddF
FETrAZ o8] sted etk FEE FAUYEF Hlste] we el wony
KLS814(2H)7F 7+ bk, =3k 313(25%), KLS87317(749) 2 tFF(84¥)2> +H% o}

2 el o] Ahet

)

o
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Table 1-23. Flooding resistance test in paddy field.

. Plant  Stem f f No. of :
Lodging SMV SMVN o1t diameter 1;110. of  No. of No. of 10y oeq Yield

Varely 0.9y 0-9) (%) em) o) nodes branches DOdS’ wveight(g) (g/m2)
1.KLS622 7 9 2.1 71 74 11.6 31 51 11.0 79
2.K1LS814 3 3 2 97 79 15.0 3.2 21 178 344
3.KLS817-1 3 3 0 79 75 13.2 3.2 27 21.3 93
4.KLS140-3 3 3 2.7 95 8.0 15.6 3.3 45 116 115
54914 3 1 4 67 6.2 11.2 19 32 13.0 63
6.9 5% 3 5 11.1 79 75 14.7 2.6 28 8.4 98
7.7k 5 5 0 77 79 15.6 2.2 28 155 38
8.KAS245-10 5 5 1.7 71 85 11.0 2.9 34 105 131
9.KAS503-17 3 5 48.4 90 7.3 14.9 31 22 125 95
10.KAS5214-17 7 5 0 68 7.2 115 2.8 42 11.8 130
11.KAS6511-10 9 1 35.2 72 8.2 13.1 34 52 9.8 123
12.KAS651-114 3 1 18.3 84 8.1 124 3.2 47 187 149
13. KAS683-11 5 5 17.8 77 8.9 13.7 41 63 14.3 175
14,52 ¢ 3 5 1 96 95 15.7 47 30 15.8 104
15.KAS220-115 3 5 1.9 87 7.8 14.9 3.2 26 165 54
16.KAS355-816 3 3 1 73 8.4 13.1 2.2 53 20.4 107
17.KAS531-917 7 5 22.8 101 79 14.7 46 45 19.8 131
18 KAS578-17. 3 5 0 75 71 13.0 2.8 31 15.8 97
19.KAS622-3 9 1 6.1 95 7.6 14.6 3.3 29 20.2 145
20. 554 1 1 11.3 91 8.3 15.1 6.1 26 324 121
21553 #5 5 5 11.2 80 8.9 155 2.9 34 219 93
22.5+3 5 1 0 80 8.1 15.0 2.3 35 16.3 73
23. 3 3kA 2 3 3 2.8 41 74 9.1 2.2 42 115 111
24,3t 3 3 0 67 85 134 3.2 34 22.2 110
25.81 % 1 3 0 69 8.4 12.3 3.0 50 16.6 205
26.%% 5 9 7 0 50 8.0 10.7 2.3 45 19.2 118
27.3 5 H) 3 5 0 85 79 15.1 40 50 19.1 124
28,87 1 v 7 5 0 77 9.0 13.8 3.3 32 225 122
293t 9 5 5 0 71 7.2 14.0 34 34 22.2 162
30.4 741 3 1 0 101 7.7 18.2 45 31 22.8 141
31.4 72 5 3 0 124 9.2 14.3 4.8 23 235 97
2.9 3 3 3 93 8.6 14.8 2.8 32 22.7 137
3B.E5F 7 7 11.8 83 8.7 14.2 3.3 30 22.1 130
3435 3 1 0 98 8.7 15.2 3.3 39 196 137
35.2-2F 3 3 10 78 6.2 12.9 34 47 24.5 219
36.19 % 9 5 0 123 8.6 179 3.6 28 235 179
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. Plant  Stem f N :
Lodging SMV SMVN o1t diameter 1;110. of  No. o 0. 100-seed Yield

VI 00) 00 00 m  mmy olantplant - Jplant W) (g/m2)
37. 05 H 3 3 0 95 75 15.3 3.7 15 21.2 52
38. 474 3 5 1 104 74 14.8 3.4 26 175 157
39.8¢ 7 1 0 90 6.3 16.6 3.0 30 21.7 146
40.9 &j 3 9 0 95 6.7 13.7 4.0 17 26.5 37
41.KLS715-2 3 1 0 70 7.0 12.6 2.7 36 13.3 121
42 KLS722 3 3 0 87 79 15.0 3.4 47 14.9 148
43 KLS743-3 3 9 1.9 71 6.5 13.9 3.8 37 23.2 79
44 KLS7714-1 3 5 8.1 124 8.6 16.2 54 46 20.8 107
45.KLS77196-4 3 5 0 100 85 11.6 3.4 37 13.7 178
46.KLS77200-1 3 1 4 82 6.5 14.0 4.7 55 8.6 89
13V EF 3 5 1 90 79 15.0 3.4 53 9.1 105
R 3 3 0 87 7.0 13.7 4.1 49 9.0 132
49.53 7 7 4 85 7.7 15.0 4.6 37 125 119
50.F 8% 3 3 6.7 89 7.7 11.7 5.7 18 38.0 83
SLIUEZF 3 5 2 75 79 10.9 4.3 54 9.4 205
5245 H 3 9 0 79 74 12.1 4.2 52 8.2 153
5B3EUEF 9 3 0 82 8.2 11.8 4.2 37 14.3 144
MIUET 9 5 0 106 7.3 13.0 6.1 38 11.2 123
55.3YEF 9 1 3 89 7.7 11.0 3.7 49 79 125
56.KAS503-20 5 3 0 87 72 12.2 56 45 9.2 147
57.K1LS84014 7 3 10.4 92 7.7 13.3 9.6 34 12.6 62
58 KLS87320 7 7 4 132 9.2 16.3 105 14 31.9 35
59.74 4 +35-19 3 3 1 140 7.0 18.9 9.3 41 11.3 149
60.KLS83069 3 3 0 111 8.1 16.1 8.9 23 11.6 96
61.KLS77203-1 3 1 1 105 5.6 14.2 52 50 8.7 167
622 F 3 5 1 88 7.2 12.9 2.9 35 199 199
63.F&%F 3 7 0.9 107 7.6 15.8 75 22 25.5 65
64.F 2% 3 3 1 112 8.0 15.8 53 22 31.7 82
65.4] € B 3 5 0.9 154 8.7 19.2 6.2 13 324 100
66.KASH51-3 3 5 2.2 128 75 154 45 26 29.3 101
67.KAS646-1 5 7 0 93 81 28.2 6.2 26 24.3 116
68 KAS371-9 5 5 0 107 8.3 135 6.5 25 22.5 98
69.KAS600-18 3 5 4.6 91 79 15.9 6.4 17 31.8 133
70.KAS606-22 7 7 1 93 85 14.6 51 20 32.3 68
71.KAS610-6 3 5 0 120 8.1 175 9.0 21 29.5 145
72.KAS630-15 7 7 0.9 113 8.3 16.7 71 23 27.6 109
73.KLS85048 5 5 0.9 143 8.1 17.7 52 20 304 119
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Variery | Lodging SMV SMVN Pt G N N, 0. 100-seed  Vield
0-9) (09 (%) () (mum) /plant /plant /plant VeINUE) (g/m2)

74 KLS87317 1 1 0 116 91 156 75 20 368 165
75.KLS87319 3 5 0 74 71 115 53 39 7.2 133
76.KLS87337 9 9 32 139 93 162 46 8 395 187
77.KLS87293 5 7 285 115 78 141 50 17 3HB5 10
78.KLS87335 7 5 306 119 82 134 72 20 264 187
7984 % 9 7 2 121 100 186 76 20 215 176
80.KLS411-2 9 9 0 96 71 134 66 46 208 114
SLKLST7013-2 7 3 23 115 68 148 66 50 128 55
82447 5 5 156 137 88 220 62 36 184 237
83T 7 3 142 86 97 170 66 42 237 101
84032 1 1 0o 111 77 180 68 59 259 178
AT 9 7 23 113 82 150 60 33 239 106
86.KAS530-33 3 5 369 77 88 110 54 57 201 112
87.KAS531-14 9 5 406 78 71 124 54 26 169 88
83.KAS633-19 9 7121 79 9.1 112 62 29 155 104
89, KAS644-21 7 5 0 86 71 132 62 43 182 79
90.KAS671-12 5 3 0 100 69 124 60 24 166 53
91.KAS513-7 7 7 212 104 95 124 54 34 215 &
92.KAS631-17 7 9 154 9 102 140 66 41 221 48
93.KLS86152 7 5 132 100 109 140 58 7 23.1 62
94.KLS87051 5 5 126 102 96 128 66 19 250 67
95.KLS87123 9 7 118 114 82 120 54 24 180 142
96.KLS87248 7 7102 97 73 122 34 51 107 184
97.KLS87324 3 7 0 97 114 148 70 24 347 139
98 E} BT 1 1 0 81 70 150 55 3 102 156

g Eol7] WEA 712978 98 Z=2HS 84

() A% Q5o 02 g 54

NAAA7GES o g3te] A% Aol ME Wl 2o patternd v wsATh Ay
2 A% A5 Solgss umd age) S FARRAR, 2MUEET F5F)
A% A%7t FAhskel® awd 2ge) S0 a0 WekA @tk Aol 45kDagl vy
S5} 66kDagl Tl A FFAGRE FrskelE MR A gkt

AEAgol mekd wud gt WAl Aosh gl AL Musel BMde 545
o RUuEZAE aud 29 ol FFALT FrhsEA 3UAE Fasart



dA o= thA] F7Fet= SB-1, SB-2, SB-3¢] A ATH L 1-18). B ZT oA = A=

dats 9 d 23 T-19 T-28(19 1-19), FFFodAE &=3te] T7ists J-19 J-2(1

Tl AE 2gte] HAFAgel et FUkske H-1, H-2, H-3, H-4 ¥ H-55(1

1-21), @H9TNAM= #HF 1, 29 Hrp 3, 4delA 23] o] AA FrEeE DY,

1-22), @dFoNME AF 3, 499 dEldE 2% DW-,

DW-2, DW-3< TAHYAL(2H 1-23), pekingoll A= HFd5o wet Z=71s= A3 P-1,
P-2, P-3% & 4ol #Aashe P45 SAHEATHH 1-24).
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Fig. 1-18. 2-DE gel patterns of Sobaeknamulkong in soaking conditions.
(A: 1, B: 2, C: 3, D: 4 days after soaking)
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Fig. 1-19. 2-DE gel patterns of Taekwangkong in soaking conditions.
(A: 1, B: 2, C: 3, D: 4 days after soaking)
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Fig. 1-20. 2-DE gel patterns of Jangsukong in soaking conditions.
(A: 1, B: 2, C: 3, D: 4 days after soaking)
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Fig. 1-21. 2-DE gel patterns of Hwangkeumkong in soaking conditions.
(A: 1, B: 2, C: 3, D: 4 days after soaking)
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Fig. 1-22. 2-DE gel patterns of Danyeopkong in soaking conditions.
(A: 1, B: 2, C: 3, D: 4 days after soaking)



il

Fig. 1-23. 2-DE gel patterns of Danwonkong in soaking conditions.
(A: 1, B: 2, C: 3, D: 4 days after soaking)
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Fig. 1-24. 2-DE gel patterns of Peking in soaking conditions.
(A: 1, B: 2, C: 3, D: 4 days after soaking)

AFAdFel mepa] wae] Ao]S Mol spotel]l thate] NCBISH ExPASyel A A ¢ &

[s}
Ao 3 1-249F 2 AWMy EA FAS @A spot & SB-1-2 Putative transcription
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elongation factor®, 1¥]il SB-3% Myb oncoprotein homolog{clone 305}% <l <t}
SB-2, DY-4% ®A 9] @A gs T-2, J-1, DY-2, DW-1 % DW-32 NCBI9| #42
¥} unnamed Aol A9 Swiss-Prote] HAMZA¥ T-2, J-1, DY-2+ Glycinin G122,
DW-13} DW-3% Basic 7S globulin® & &9l % ¢t}

J-2, H-1, H-2, DY-1, DY-3%} P-12 Allergen Gly m Bd 28KZ 1= ¢l&=d o whulz
< Fol EAete Fag el G Foll R A, 28Kl $1X3 LS E3bsks A
o]ty T-12 MADS box protein 2622 uESa H-33 H-4% Glycinin® &

AT 53], H-5v= AZAS nAANI= A4S sy, doldAda AHe =4
=

l

%
ey
g

Zhde] wmids Feludr. WHe] ~gke NCBIS #AAZAy  g<lo]  Srx At
Swiss-Prote] A Az} hul o] gly i),
AEdrol et A4 g L
gl go] ol gH ALY, dRE FhEA AFFE B - AF o0& T ﬂwz}%oﬂ o] 3}
7] W Ao FEtHE 5, 1996). A5 FF ofn s TH
dulgo] Fap ot Ao Al aulEnka 8 tH(Krishnan, 2002). A& #aEd g de F
A7p drerdt wf wje] M-S 9ste] AuEHEH(H 5, 1996 W T, 2006), 4P 4o
ATP, NADP ¥ FADH,E A/ dto] wolo] Hagh A3S ot sow FAA

¢
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Table 1-24. Identification of protein spots from 2-DE gel on different soaking days.

Spot . Genebank Protein
174 MW Protein Name )

no. Identifier® Accession No.”

Putative transcription

SB-1 935 41188 elongation factor 2150919393 -
SB-2 912 22359 Unknown protein 2118403720 -
SB-3 485 1393  Myb oncoprotein homologf{clone 305} gi256824 -
T-1 6.25 24888 MADS box protein 26 gi4105097 Q9ZTQ9
T-2 615 55472 }hg@szn pé(ite(i;‘rgl?i‘fr‘; gil8165 PO4776
-1 615 55472 }Jg;gﬁfn pé‘fe(igrepcrlfit‘;t) gil8615 PO4776
J-2 573 52609 Allergen Gly m Bd 28K gil2697782 Q9AVKS
H-1 573 52609 Allergen Gly m Bd 28K gi12697782 Q9AVKS
H-2 573 52609 Allergen Gly m Bd 28K gi12697782 Q9AVKS
H-3 6.15 54208 Glycinin subunit G3 2118639 P11828
H-4 578 55657 Glycinin AlaBx gi225651 -
H-5 8.89 23487 P24 oleosin isoform B 1476216 P29531
DY-1 573 52609 Allergen Gly m Bd 28K gil2697782 Q9AVKS
DY-2 615 55472 yg;zifn pé(ite(i;‘rfcrsrds‘fr‘; gil8615 PO4776
DY-3 573 52609 Allergen Gly m Bd 28K g112697782 QI9AVKS
DY-4 946 21948 Unknown protein gi15223241 -
DW-1 861 46262 }Jgﬁegsp;‘ﬁzhfi‘;‘jzgirsor) gil8543 P13917
DW-2 868 46264 7S seed globulin precursor gi1401240 P13917
DW-3 861 46262 }]%ZiﬁegSpZ?lizliir((;izgirsor) gil8543 P13917
P-1 5.73 52609 Allergen Gly m Bd 28K gi12697782 Q9AVKS
P-2 6.60 31747 Seed maturation protein PM34 2196221530 QILLQ6
P-3 9.36 11798 Lipid transfer protein precursor 113507262 Q9ATH2
P-4 9.21 1347 Hypothetical protein — Soybean 217488680 -

a): NCBI accession No., b): Swiss-Prot accession No.
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AL FFoNAY woldt Fxfol| Al WolstA] k2 FAbo] H]ste] o whF ~3gho] fo]
Elykt}. o}l Exef wholslx] ke Fx1e] 2-DE gel patterne 13 1-25 13 1-26, L
1-27, 19 1-28, 19 1-29 ¥ 19 1-30¢} 2t}
otk Fapel WolshA] 942 FAHe] 2-DE gelz ol Al olgh S| Art SolshA 2 gt
23k 3 dolshA| gF& TR A RE SolatAl AT A%s TAHY ¢ ATk FFF e Hol

st T2 geldl A+ EAFEo] 30.0kDa¥t 45.0kDaAbele 91xgk =3t JG-1, JG-2 ¥ JG-3&

A8k, wolsl] &2 FAA A= Aol 30.0kDadt 21.2kDaoll 9§+ JN-12} JN-2
g SRS dATANE Bk Fxe) gelol A NG-13 NG-28 539w, wobst
A e FANME NN-12 B4t BEUEZe] ol FAelME PG-1& 1¢m

Wolalx] @& EAGIAE PN-1S, ABEF 259 wold AN E BATo] 450kDaT
ol AN SG-1, SG-2 U SG-3% Wokshx| @& FANME BAFol 27kDacl X%
SN-13} SN-22, olabge] wobdh FAlAE IG-1, 1G-2 2 1G-3& 281 wolalx e
FAANE IN-1S, 339 Woldh FAeIAE HG-13 Welahn ¢ Fxol A HN-1

& 45
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Fig. 1-25. 2-DE gel pattern of Jangsukong after soaking conditions.

(A: Germinated, B: Un-germinated seeds)

Fig. 1-26. 2-DE gel patterns of Namhaekong after soaking conditions.

(A: Germinated, B: Un-germinated seeds)
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Fig. 1-27. 2-DE gel pattern of Paldonamulkong after soaking conditions.

(A: Germinated, B: Un-germinated seeds)
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Fig. 1-28. 2-DE gel patterns of Sinpaldalkong 2 after soaking conditions.

(A: Germinated, B: Un-germinated seeds)
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IG-3

Fig. 1-29. 2-DE gel patterns of Iksankong after soaking conditions.
(A: Germinated, B: Un-germinated)

A B A B
o 5
o

Fig. 1-30. 2-DE gel patterns of Heukcheongkong after soaking conditions.

(A: Germinated, B: Un-germinated)
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wobah FALSh wolslx ghe FAA BAT G AFolA] Woldt FAolA FRH )
de ¥ 1259 2t

JG-1< Ubiquitin extension protein®. & Wz Fajy 4y e oz 343 oz

f
dob

o1H R, JG-28 2% B ArdHAE F4HE = Cgib? serine protease precursor
AE A JG-3¥ IG-12 NCBIS AAMAY wx]eo A o] X qt Swiss-Prote] 7414

7Pl AR ZlEa, NG-1# IG-3%= 7Hde dod=z g, NG-2

Methllothionein® 2 F43% #de @d pG-1e& =4l A4, SG-12 NCBI 23
unnamed T A o] A X9+ Swiss-Protoll 4= Alcohol dehydrogenase 10|t w2 249l
A=, ol Crawford and McManmon(1971)¢] 5o 2 <ls] 2 &A=  Alcohol
dehydrogenase, Malic dehydrogenase, Lactic dehydrogenase, Pyruvate kinase & ZA4E°
WAEte] A E SRSt 3 Ay go] HFE o7 2E Alcohol dehydrogenase 1 &

Q_l-:

mAo] WA Roz AZETh SG-2= R4 FEAES 2ASE ATP binding w2
SG-32 vl E3 5492l inhibitor II, IG-2% 54 Y549 AE5A subunit, L8 3L
HG-12 DNA¢} zinc iong bindingsls @A 2 7z} el ¥ ).

Table 1-25. Identification of protein spots from 2-DE gel on germinated seeds.

Spot ) Genebank Protein
pl MW Protein Name e 2) ) b

no. Identifier” Accession No.

JG-1 9.81 17676 Ubiquitin extension protein 2171913239 Q45FL8
Putative TPA: Cgi67 serine protease .

JG-2 896 42878 2134905260 Q84SE0
precursor
Unknown protein .

JG-3 824 35062 . . gi26449463 Q8GZ68
/ Hypothetical protein

NG-1 9.64 29062 Hypothetical protein gi51091686 Q69L50

NG-2 4.11 4537 Methllothionein 213342194 081528

PG-1 560 57921 Glycinin precursor 21121280 P04347
Unnamed protein product .

SG-1 6.08 41146 gi21951 P13603
/ Alcohol dehydrogenase 1

SG-2 594 107304 ATP binding gi15217940 -

SG-3 4.87 8058 Inhibitor II', proteinase 21223095 -
Unknown protein )

IG-1 1152 13044 ] ) gi50909749 Q6Z516
/ Hypothetical protein
Chloroplast subunit of light independent .

1G-2 6.13 1474 . gi18308981 Q36622
protochlorophyllide reductase

IG-3 861 6791 Hypothetical protein 2151091687 Q69L49

HG-1 7.99 18417 DNA binding / zinc ion binding 2118403408 -

a): NCBI accession No., b): Swiss-Prot accession No.
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wolsta] e FAA TAE deide ® 1-269% 2t JN-1, JN-2 % NN-12
Metallothionein-like protein® 2 w43 FTHE wwdz 2l i, PN-13 SN-2&
NCBI¢] AA A3 unnamed @9 &d = eEREE=d), Swiss-Prote] A2 23 Basic 7S globulin
o2 FFa, SN-12 7S seed globulin precursor, 12]3l IN-12> A W@ S FH3}+=
duld e Zbzy slE i AMEY S A e A 31, Fuea), dolEd Jstxd
o] #&& S=tl(H 5, 2006), AAEF ] HolstA] @2 FANA YEhd Ao Hop IF
o2 Qdte] wolEs EHZAY7] 98 TdE Aoz AZEY HN-12 284 subunito 2

Table 1-26. Identification of protein spots from 2-DE gel on un-germinated seeds.

Spot Genebank Protein Accession
pl MW Protein Name ) .

no. Identifier® No.

JN-1 5.07 6572 Metallothionein-like protein 212465006 023938

JN-2 4.80 7544 Metallothionein-like protein type 1, putative  gi77556864 P47988

NN-1 459 7754 Metallothionein-like protein 15853156 QI9SPE7

Unnamed protein product

PN-1 8.61 46262 / Basic 7S globulin precursor gi18543 P13917

SN-1 8.68 46264 7S seed globulin precursor 11401240 P13917
B Unnamed protein product .

SN-2 8.61 46262 / Basic 7S globulin precursor 2118543 P13917

IN-1 899 5296 Gibberellin regulated protein 21282740631 Q84XN5

HN-1 5.73 54208 Glycinin subunit G3 2118639 P11828

a): NCBI accession No., b): Swiss-Prot accession No.
3. A7 8¢

7h =% 4R 2 2785 FEE AT S0V Uesd HAAEY g9 2 AdEE

D Ay

2=
H
) Bel AR AEAGO BE FED Aol
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(1) AZE717ke] 19l Wobgo] 17.0~773%2 B 56.3%A o9, 28 E 100~
80.0%% Wi 45.9%, 3Nt 11.0~820%% HT 40.8%, 4UlMt 30~67.0%% A
BI%RJT 5, BELAFTE SHEEE ol FFolu Lokdo] Frasiedl, 1434 299

AFANAE FEQ Fol7t 24 Fpont, 3QANE FEL A7k b,

O
o

(2) A= 30me A= Holso]l 260~82.0%=E Hit 54.7%ALSH, 60mlel A= 19.0~
7713%% Hat 455%, 0mlol A= 4.0~71.0%= 3t 39.5%, 120meel A= 3.0~72.0% = H it
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(2) BHEENATFE AF 20852 7.75mg/ ¢ oA 72417 %2 0.87mg/ ¢ & 23S Th
WO AE 208 Fo|E= 796mg/ 4 = 7MY Egkow 64 A8Img/ ¢ & 7} =9
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(3) ANAEE&L AF 2087 408 Fol= FT 2L 23] 162059 231.35usem & 7+
] 75517 111.36usem ‘2 7H wrgkom| 1A 7+ 3417 Folw £33 9 &3
o] 315699} 485.02uscm '® =k, UEFo] 142.013} 259.33usem 2 SEQETE 6A17E Foll =
FF 9 &Fo] 642.76psem (2 =Sk, VEFo] 341.65usem 2 SEom] 244 7h3)k 484) 71
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% %4 BA Mg 2 4d B2
(Isoflavone, Tocopherol, Lutein, Phytosterol)

g\

1) & Z4 isoflavone T#9] EZ7+ WMol
7hH AlgAsE 2 B

TAAEE 19139 o] $7E 199897 gEvetl A A" T FE(EFE A9%F,
A]

mi

2005 5¢ 30¥°l FFS 70cm, TS 16cmZE e 159 3~484 T 5t &)
g =gl BFetlal, Aol AAHEASH 17T 2HAA T Fr]a Fop FAT AH]
] 50Kg/10a(N : P:Os : KoO = 3 : 3 : 34Kg/10a)& A #7n =
T AR =ttt

T2 20051 109220l st o™, 10065 = FAFsSaL, isoflavone ¥ & 418kl

) Isoflavone 24

(1) —Er@l’\]ﬁ ANFH, AL
T F Axste] WA 4T rRASATIE B4E AAs AT 7HEE dnk B4
(FM-909T, stz A5E oA vhaste] 5AHdZ7]( Clean Vac 8, Biotron)oll Al 244 7F
et AXAZ T A 5gs Fe & 95% 53 n-Hexaneoll 24A17F 5QF w0 ©A] A
ok 2247 ¢ T A5 9 n-hexanes 7 FToA AR B RS AAATT] A
B

)  HAZ71(HB-502M, d-a)o Al 105C = 5A17F A=A At

ofs

(2) Isoflavone FZ&A k3 T8N
Isoflavone®] HPLCH #FH&E4 & 93k gwel acetic acid®t acetonitrilex= J.T. Bakers A}¢]
HPLC &vwj= 2839t} Isoflavone T8l 12714 248 583 Ao A2 E(F)o

25 A3l g

rulo kKl

Isoflavone FZ2 9slo] ©@AA71 A8 1g& A#sFe], EPA vialG0mbDel ¥ i1, 80%
2 9o 3 4A7EQE 2 k] (Multipoint 15)o Al wRFE}$]

Isoflavone xHF % 10ml syringe®] 0.45um membrane filterS A ZAs}o] A5 AT FH )]
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o35k & AgilentAt2] 1100 Seriers® =435t Columne EclipseAl?] XDB-C18S A&
3 o, Mobile Phase2 0.1% Acetic acidE $F3F Water2t 0.1% acetic acidE $F-3F
acetonitriles AF83}% 3L, acetonitriled] FXZ %7] 7%l A 508%5<t 25% 2 ZF7FA 7= =
=7l R E43 k. Flow ratex® 1.2ml/min® Z A3} 1L, injection volumed 52 31,
UV detector®] 260nm3}7gol Al EA18te] EFEHA S AP pick® 3] #F AlE&

A7k pick#t o & o] isoflavone?] 7 FAAES BAs¢T)

(4) SAEHEH

SAS program(The SAS System for windows V8)& o] &3}o] HIx=EAS &9t}
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Table 2-1. 77 Korean Soybean varieties used in this experiment I by released year and

utilization
. Released Breeding .
No. Variety . Utilization
Year Location
1 Jangdanbaekmok 1913 Suwon Sauce and paste
2 Buseok 1948 Suwon Sauce and paste
3 Iksan 1948 Suwon Sauce and paste
4 Chungbukbaek 1948 Suwon Sauce and paste
5 Keumkangdaelip 1960 Suwon Sauce and paste
6 Haman 1948 Suwon Sauce and paste
7 Kwangdu 1966 Suwon Sauce and paste
8 Hill 1967 Suwon Bean sprout
9 Shelby 1967 Suwon Sauce and paste
10 Kwangkyo 1969 Suwon Sauce and paste
11 Bongeui 1970 Suwon Sauce and paste
12 Kanglim 1974 Suwon Sauce and paste
13 Dongpuktae 1974 Suwon Sauce and paste
14 Baegcheonkong 1977 Suwon Sauce and paste
15 Danyeobkong 1978 Suwon Bean sprout
16 Jangyeobkong 1978 Suwon Sauce and paste
17 Hwangkeumkong 1980 Suwon Sauce and paste
18 Namcheonkong 1982 Milyang Sauce and paste
19 Jangbaegkong 1982 Suwon Sauce and paste
20 Milyangkong 1983 Milyang Sauce and paste
21 Bangsakong 1981 Suwon Bean sprout
22 Baegunkong 1984 Suwon Sauce and paste
23 Saealkong 1984 Milyang Sauce and paste
24 Paldalkong 1985 Suwon Sauce and paste
25 Dankyeongkong 1986 Milyang Sauce and paste
26 Bokwangkong 1986 Suwon Sauce and paste
27 Eunhakong 1986 Milyang Bean sprout
28 Nambhaekong 1988 Milyang Bean sprout
29 Muhankong 1988 Suwon Sauce and paste
30 Jangkyeongkong 1988 Suwon Sauce and paste
31 Danwonkong 1989 Milyang Sauce and paste
32 Jangsukong 1989 Suwon Sauce and paste
33 Mallikong 1990 Suwon Sauce and paste
34 Samnamkong 1991 Milyang Sauce and paste
35 Sinpaldalkong 1991 Suwon Sauce and paste
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Table 2-1. Continued

) Released Breeding o

No. Variety ] Utilization
Year Location

36 Taekwankong 1991 Suwon Sauce and paste
37 Bukwangkong 1992 Milyang Bean sprout
38 Sinpaldalkong 2 1992 Suwon Sauce and paste
39 Geomjeongkong 1 1993 Suwon Cooking with rice
40 Kwangankong 1993 Suwon Bean sprout
41 Danbaegkong 1993 Suwon Sauce and paste
42 Duyoukong 1993 Milyang Sauce and paste
43 Soyangkong 1993 Chuncheon Sauce and paste
44 Pureunkong 1993 Suwon Bean sprout
45 Seunnokkong 1993 Milyang Vegetable
46 Hwasongputkong 1993 Hwaseong Early
47 Hwaeomputkong 1993 Suwon Vegetable
48 Seokyangputkong 1994 Suwon Vegetable
49 Saeolkong 1994 Iksan Sauce and paste
50 Geomjeongolkong 1996 Milyang Early
51 Jinpumkong 1994 Suwon Sauce and paste
52 Hannamkong 1994 Milyang Sauce and paste
53 Keumkangkong 1995 Milyang Sauce and paste
54 Myeongjunamulkong 1995 Suwon Bean sprout
55 Sobaegnamulkong 1995 Milyang Bean sprout
56 Iksannamulkong 1995 Iksan Bean sprout
57 Geomjeongkong 2 1996 Suwon Cooking with rice
58 Dajangkong 1996 Milyang Sauce and paste
59 alchankong 1996 Iksan Sauce and paste
60 Jinpumkong 2 1996 Suwon Sauce and paste
61 Pungsannamulkong 1996 Iksan Bean sprout
62 Dawonkong 1997 Suwon Bean sprout
63 Daewonkong 1997 Suwon Sauce and paste
64 Ilpumgeomjeongkong 1997 Milyang Cooking with rice
65 Jangmikong 1997 Milyang Sauce and paste
66 Somyeongkong 1997 Suwon Sauce and paste
67 Sodamkong 1998 Suwon Sauce and paste
68 Seunheukkong 1996 Suwon Cooking with rice
69 Paldonamulkong 1996 Tksan Bean sprout
70 Sohokong 1998 Iksan Bean sprout
71 Ilmikong 1996 Milyang Sauce and paste
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Table 2-1. Continued

) Released Breeding o

No. Variety ] Utilization
Year Location

72 Sowonkong 1997 Suwon Bean sprout
73 Jinyeulkong 1997 Suwon Cooking with rice
74 Daehwangkong 1999 Milyang Sauce and paste
75 songhakkong 1996 Tksan Sauce and paste
76 Doremikong 1997 Iksan Bean sprout
77 Saebyeolkong 1998 Milyang Bean sprout

*Suwon : National institute of crop science, Milyang : Yeonngnam agricultural research
institute. NICS, Iksan : Honam agricultural research institute. NICS, Hwasung :
Gyeonggi-do agricultural research & extension services, Chuncheon : Gangwon

agricultural research & extension services

2) 3 +729] Phytosterol, Lutein, Tochpherol®] &% o]

7H A A

AlE AEZ= 2000950l DA A] Aikd Fe F5 1870 sl AHEe 437 51
M, H=F57F 4070,718F A s 27719 % 136709 AsE FA 8o

=
o Ek-g-o]] =91 pyrogallol¥y} KOHE&NS Y1 A

3 FE2 3 o= NaClg& 93 Hexane:Ethyl Acetate(85:15)2] %

oo ofk
=
o
o
oty
o
e
o

GC 4 Ao %+ Acme 6000 GC (Young-Lin Inc, Korea), flame ionization detector
(Young-Lin Inc, Korea)E Abg3tglom #4 Ao SAC™-5 FUSED SILICA Capillary
Column(30m x 0.25mm x 0.25um  Supelco, USA)S ]85t Injector temp.= 300C,
Detector temp.= 300C, Oven temp.= 285TC(20min), A&FY %S 2 pL=E, Carrier gas:=
He gas(99.999%)Z 1.0mL/minE & XAtk
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(3) ARvE 1Y

¢ standard peak of phytosterols

TELET

Atai

1o

49067 : ba-cholestane(internal standards) 8.5525 : campesterol
8.5525 : stigmasterol 9.8658 : [3-sitosterol

o sample peak of phytosterosl

20050512 13 35 15 6 14 7.3 2005091 £081 0307
T 2my)
155,80

1 % F
§ NN
LY
45150

141,88

2.1892
5.7250

12195

114,04

100,12

B6.20
0o 300 600 900 12.00 15,00

46515 : ba-cholestane(internal standards) 8.0675 : campesterol
8.4617 : stigmasterol 9.3208 : B-sitosterol
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t}) Carotenoid 4]
(1) Carotenoid®] A
AEY 2"HEY 22 Hyez Hsl & A

o,

frl
[
_)J‘_vl
ik
o
i
ol
i
M
ol
o

(2) HPLC &4 =4
oHPLC &+ Solvent Delivery pump M930(Young-Lin Inc, Korea)®t Model M 720
Absorbance detector (Young-Lin Inc, Korea)E AM&3tlon EAZHL Grace Vydac

201TP54 reverse phase column<, UV / VIS 34& 450nmo 2 AAFAL oA

Acetonitrile:Methanol:1,2-Dichloroethane (65:30:5)¢] %Al ol 0.1% Triethylamines &3+ #
¥} Methanolol &= 0.05M¢] ammonium acetateE X3A171 SujE AFE5ITE &S

1.0mL/min® 20 pLE FYA A}

(3) A=nE 13
¢ standard peak of carotenoids

39,5358

287854 -

17,9780

HU mV]

TNTEB L

| e S S S S S
0.001.002.005.00 4.00 5,00 6,00 7.00 & 009.0010.001 1.001 2,001 3. 01 4.0015.0016.001 7.001 5,001 9.C
MZHE]
5.6117: lutein 6.2517: zeaxanthin,
12.0383: a-carotene 13.4483: B-carotene
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¢ sample peak of carotenoids

20,7708
o
o0
[np}
-
un
151496 |
=
=
o 95|
[m]
l .
o
rm %
M ﬁgm
39072} o
[ I ¥

o
0.0C1.0C2. 003,004, 005,006, 0C7.008.009.0010,C11.012.013.014,015.016.01 7.018.018.020.021,022.C
A

5.7383: lutein

2})  F 9o E #F ¥ = (tocopherol) A4
(1) 21 &4 tocopherol® A& HAA#(F3F) W

Soxhlet ==W < A}&3te] 2A&19dt}

(2)) HPLC X
solvent Delivery pump M930(Young-Lin Inc, korea)2}t Model LC305 & 37 2 7] (Thermo
Separation Products Inc, CA, USA)E A}-83t9 i ¥4 #AY o 2= Merck® ichrosphere™
Diol 100 coulumn &AL 3¢t 7] 4= JASCO 807-IT(Jasco International Co.,Ltd.,
Tokyo, Japan)< At&3tgiom &34 &7 948 excitation wavelength 290nm, emission
wavelegnth 330nmo. 2 =74 3}923} o] E A4S 1.39% isopropanolS 33 n-hexanes

o] &3FH T F42 1.0mL/minZ 20uLE FH 3

g, 3 B4 AZSRA11S,79)9 Wel % AAWEH Z2He A4
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D F A AGaEmA(11S,79)2] wWo] 2 Ak

7h Al@ A=

oFAlE 100418 (% 2-2)% AHEFZTY AdF 124F5F 2 ABGE 2-3)& =XNA 2005
d F2ste] F8g FAE WA 4T BaAstdvrt AEAERE AFESHA

WhHAGG g 25 2 A
A TAE AALALE AHESte] wAl Rtk wA S Azl Eoldde *
AAs7] S AL 257 o] 2~3u) Wi @ He H A

AR AR o
Z

P

o

filo
AN
ol
£
=
oo
=
)
b
N

HA o sl 85% n-hexane 2

= A T dAEYAxTVIE AREste]  9ds] XA o] FHAo] U
TCA(Trichloroacetic acid)& 4 Ab&3to] Fo A7k

g3l AgawAde FE5E WHES

i
St AT 2o At wude FEa o]l WA bandse Wdo] MYsigon
o
k=4

=
El
ol
ol
2
>
o
‘
Z
(DA
X o o

AAFE Aol

Ze% AgE F W AE RSt 4Tl A 15000rpm -
2 168 st dAEdE & F A5 AS FHske] A e-tubedl ¥ 100TeA 323 T &3

o Al-g3sFA . %‘E—“ﬂ“] skaF B4 Bradford(1976)2] Wil o] +3}¢] Bradford £

A A ¥kg- & 595nmel A %%%LE_?%](SHIMADZU, Uv-1700)= A}%é}&l SAskA

t}) SDS-PAGE 4]

SDS-PAGE(sodium dodecyl sulfate polyacrylamide gel electrophoresis)®= 9+ EIDOA}2]
dual type(NA-1013)¢] electrophoresis system< AF&3tth SDS-PAGEE Laemmli(1970)
o] "o F3Fo] 12% separating gel(1.6m¢ DDW, 2.0m¢ 30.0% acrylamide solution, 1.3ml
15M Tris-HCl(pH 8.8), 500 10% SDS, 5010 10% Ammonium persulfate, 240 TEMED)¥}
5% stacking gel(1.4m¢ DDW, 330u¢ 30.0% acrylamide solution, 25040 1.0M Tris-HCl(pH
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6.8), 200 10% SDS, 200 10% Ammonium persulfate, 2u¢( TEMED)S AF&3th Ala
A 2X  Sample buffer(0.125M Tris-HCl, 4% SDS, 20% glycerol(v/v), 10%
2-mercaptoethanol, 0.2% Bromophenol blue)E 1:1 H| &2 &£3%3}lo] 100CoA 3E7F T3}
o laned FYste] dsstA o, FAYE ETH2> Amersham AFe] Protein standardE A}
g3lgom  BEx#e  Phophorylaseb(97.0kDa), Albumin(66.0kDa), Ovalbumin(45.0kDa),
Carbonic anhydrase (30.0kDa), Trypsin inhibitor(20.1kDa), a-Lactalbumin(14.4kDa)e]™ =
719% 9 AfFe gel 19T 20~25mA] AFE 718l & 40~50mA@2m) R Ht 2417 30%
A% g5t d71dse] 24§ gele E4 %‘( 1.25% Methanol, 6.25% Acetic acid,
62.5% DW, PhastGel'™ Blue R 350)& AM&3te] 4417 434S A F 92489 (31.25%
Methanol, 6.25% Acetic acid, 625% DW)& AR&3te] 3~4 A 7F @248 5 &¥ld bands o
A S vlaskdr 11S ¢F 7S] S Un-scan -its o] &3] ALt

O

¢

2) 2-DEZ o]&83F F24 Agchuld we oAl vja 9 54
7h AldAs
SDS-PAGE®A oA F2F A7 wtuld o] ofio] thE ofAlF 1T84222, 1t’8’365, 1TR3033<}

Qe FFE FA4E ol gk

o

) 2-DE #4]

ojat 714 &(O'Farrell, 1975  dxdAlel A SHFAAVIGES olALA
SDS-PAGEE ©]-&3dt= WHO A o]zl oate] TAFLS THCE 3 We 4399

of @A S A YT F Ue T d & (one-dimensional
electrophoresis : 1-DE)& SHAA7G 502 27cmfra]ld ¢toll gelS FA43t3t). gel(4.8¢
Urea, 1.6m¢ 30% Acrylamide solution, 2.84m¢ DDW, 0.2m¢ 10% NP-40, 0.25m¢{ Ampholyte
pH 3.5-10, 0.25m¢ Ampholyte pH 5-8, 1540 10% APS, 1040 TEMED)< “g-2ol|4 3A]3to]
g 23 T FEldel Als oF 30-150E TS JEE dF 2 55 A%
"WHE) 0.02M TSI EES SFwols 0.0IM SIS ¥ & A9k 200V(1.5h),
400V (1h), 600V(16.5h)el A F&atitt HF @ A7 Fdsd o A5 R sto] F&5k3d
o gsel v &S AL FAZIR Fel el gels wivie] 22 W (25mbDell gel
S Y AggdEA10ml  Glycerol, 125m¢ 05M Tris pH 6.8, 25g SDS, 5ml
2-mercaptethanol/100m¢)S 20mlE #7Fsto] 20E7F 29 WHESlo] gelS HE3slddct. H
b7 B gels  olAEATIFES ol&ste]  AVIGEEdT olAdATEE

oft i
o
N
N
N
ke
X2
=
e
2
o,
=
N

O
Pﬂ
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(two—dimensional electrophoresis : 2-DE)< 12% separating gel(9.6m¢ DDW, 17.7m¢ 30.0%%
acrylamide solution, 16.4m¢ 1.0M Tris-HCI(pH 8.8), 300xf 10% Ammonium persulfate, 500
TEMED)¥} 5% Stacking gel(2.0m¢ DDW, 1.0m¢ 30.0% acrylamide solution, 3.0m¢ 0.25M
Tris-HClI(pH 6.8), 30 10% Ammonium persulfate, 20x{ TEMED)S A}-83}3omH,
Tris-HCI-&- 2> Tris-HCI& Y <ol SDSE &tate] AHgatlnh feldelA wdl geld ©]
2 A 7] AR gel% o &vxi BPBEH(1% Agarose, Bromphenol blue)S A}&3fe] 114
A At} = 80mAZE S5A17F dEsEt. A7 Fo] Ed = gel oJaulH o2 CBB
03*—‘%‘?34 Silver @4 & AHE-atith CBB @49 79+ AmershamAte] PhastGel™ Blue
R 350& AF&3F9t). Silver d4e o+ AmershamAFe] PlusOne Silver Staining Kit,
o

Proteine AH§-38te] A& skl

o) olu Al #4

olm ]  HEAoME=  AFH ZTRZ1W(Image analysis; nonlinearrte]  Progenesis
Worstation) S AF-&38}o] gel’dol Al @ulad ~3to] WstE Hlal - B4ttt A3 gels -~
2 3 3 @bt TIF filex W3IAA AFE onxE gHagct ZzZ 1@ o] detecting,
warping, matching #}4& Az $ Z}7t9] gels vuwstvt. vlugk 74zbo] gelol wh& Az}

g FARAA ge FAS HrEIPFoR Hei

2}) In-gel digestion

Silver @] A= oAV FE F geldA U= spots AFE A7](Imm X
Imm)Z  ZgA  e-tubed] EATE  GelE A7l 984 30mM  Potassium
ferricyanide/100mM sodium thiosulfate(1:1[V/V]) 100ulE F7}ste] &€&
Alg & Aeds W 3 FRTE 100sE Hohg
Mt o] A4S 39 wkEESATh 100% ACN 100utE 3 7Hahe]
to] Ao de Wyt AR ARTNA 1084 % AEZAIAT Reduction 42 10mM
DTT/100mM ABC 100pE Z7tste]l 56CellA 1A17F whg-& AlA dilie § dsds
gtk 56mM IAA/100mM ABC 100ulE % 7Fsle] bz A 408 ¥He-S A7
g F Fdeds WHRHh 33 SHFE [AAQ 2~-381F HUsta 4§ 9AE
Ae WMok o] FAS 29 REESA T 100% ACN 100pE #H7bste] 57 sk 42 5 o
Aigstel e ds wEh oA ARzl A 1083 ARAAC 7~8u0(0.1ug/ 1)
trypsin enzymeE F7FAZ T o] &S wo]= 50mM ABC 40ulE o H7FAIZA Y 37Tl

o
d
ME

ol

T

p
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A 12~17TA%F FolFdth whso] iyt e-tuber YA ET T A5 S 5000 tubeo] il
gelo] & e-tubeol &= 50% ACN/5% TFA 505 #7Fetdth 25T Aol A 4027 Fol+F
AR Eke] 500ul tubed] EATH THA] gele] £ e-tubedl] 100% ACN 50utE 3t7}sto]
e = S dS 500ul tubedl] B F ARz N4 ks ZATE CBB 94
& 30% MeOH 20015 #H7bstel AlAsta 50% Acetonitrile/10mA  Ammonium
bicarbonate 200ulE 7 7Fsto] @A 8tH trypsin enzymes 155 2 AT}

lo
o

uh) @d 5H

In-gel digestion & AZF® AlFeo| 05% trifluoroacetic acid(TFA) 10u< 7}ale] 48 =
A+ E sk Zip tip C18 (Millipore Bedford, MA, USA)<S wetting solution(50%
ACN/0.5% TFA/DW)So.2 58 M3 & 05% TFA/DW=Z 109 M 23} Sl v} Pipettes A&
7F =ob8l= e-tubed]l Wil 10W stz FAAIZ T Al 0.5% TFA/DW= 108 Al % &%)
t}. 50% ACN/0.5% TFA/matrix/DW 45 F3Fo] plated] 102 %3 & AZAIA dwz
T4 At @A FAH = Voyager-DE STR MALDI-TOF mass spectrometry S A}
439121 instrument typet= MALDI-TOF-TOF&® 3}%1t}.

o =3 %Y ¥ FQ AFSNL RGN

T, LTS AFAERE =3 LA 20069 6¥ 9¥el FEHS 60cm,
s 3FA TEsilom Aol AHRS Wl 159 AN H]aL Kol
FAuk A= F E=8] 50k/10a(N @ P205 @ K20 = 3 : 3 : 34kg/102)S A7z d9len 71E}l A
el 3 A F8klth SDS-PAGESH 2-DEE o] &3t ©¥ld bands W3 FdS
a9l o™, SDS-PAGES} 2-DE 41wk 2 7]g}f 242 9o Aes Wiy 5938}

=
k)
l
;
i
2
2
2,
v
z
M,
)
)
off
o
=
>.
2,
ftlo
=

L waly] flate]  EPREES 20001 69 9ol FES
60cm, 75 15em= ske] 159 394 FHstal P53 =gl sgsiglom 2AH] A7E
R w15 270AARE F7]an Sob FoIvh AWl F EH] S0k/10a(N ¢ P206 1 K20 = 3 1 3¢
34kg/10a)& A7IH|& st3lom, 71et Aujdtels 3 FFAEREed Stk Jist § 15 1A 0 R 1
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FoA 6577H TS AFske] -20Tolx Basidvrh & A3l A8ttt SDS-PAGE$}
]

=
2-DE 249 2 716 24 wge e A%d Pus sasan,

ofs

2. 239 9 1%

7h, =% 71548 29 #Hogy 9 24 IE
(Isoflavone, Tocopherol, Lutein, Phytosterol)

1) & &4 isoflavone el FF3+ W0

T T7EFTo gt % isoflavone ¥ BYXE HWHE(ZL¥E2-1), 0.803mmg/100mlelA]
10.338mg/100mI7FA] F-E3F o, Hat ke 3787mg/100mle| =, isoflavone &#Fo] v £
o7 ®IIE= Aoy FFHolA B F  isoflavone?] dEe AldgdF 237}
10.338mg/100ml&  7Fg =%aL, vhe] 3 (8.241mg/100ml), 93 (8.240mg/100ml)o] th&o 2 =
grom,  YUEF  FolAd  FAF(7782mg/100ml), HWFUEF(5.460mg/100ml)e] =tk
isoflavone o] 7H4 vr2 712 314 E£F(0.803mg/100ml) o] o FF7e ko] HA A

o= we ygrr,

No. of
Varieties

o 1 2 3 4 5 6 7 8 9 10 11

Total isoflavone contents(mg/100mi)

Fig 2-1. Histogram of 77 Korean soybean varieties by total isoflavone contents.

= ®HU(E 2-2), aglycone2 0.06~0.09mg/10mlell

A
kel

T7#% 9 isoflavone Z} Al & St
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A Mg Be BEXE Ron 0.03~0.12mg/100mlAkeloll A 53%9] REE sta Airh
glucoside®} acetyli= 0.06~0.09mg/100ml, 2.00~3.00mg/100mlol A 7} e BEXE 3t
Atk ¥hE malonyle 0.00~0.30mg/100ml?] #FFo] 7} #3kow Omg/100mle] FF%
3 ten s

TS acetyle] 2.840mg/100ml% 7} 29k o™, aglycone, glucoside ¥ malonyle 22
0.107mg/100ml, 0.688mg/100ml % 0.152mg/100ml%= aglycone®] 7} H A yEpstch o]
Adlercreutz(1994)7F &9 F£2 isoflavone ©H- 1wl G Al (glycoside, malonly, acetyl)d H =
EA = Haeh 2k

o,

)

/[

Table 2-2. Frequency distribution of 77 Korean soybean varieties by isoflavone

contents.
( unit : mg/100ml)
Aglycone Glucoside Malonyl Acetyl
Range No. of Range No. of Range No. of Range No. of
frequency frequency frequency frequency
0.00~0.03 5 0.00~0.30 7 0 28 | 0.00~1.00 2
0.031~0.06 10 0.31~0.60 3 0.00~0.30 37 1.00~2.00 19
0.061~0.09 21 0.61~0.90 171 0.31~0.60 8 | 200~3.00 31
0.091~0.12 10 0.91~1.20 13 0.61~0.90 2 3.00~4.00 13
0.121~0.15 16 1.21~1.50 6 1091~120 0 | 4.00~5.00 4
0.151~0.18 5 1.51~1.80 2 1.21~150 2 5.00~6.00 5
0.181~0.21 4 6.00~7.00 2
0.211~0.24 3 7.00~8.00 0
0.241~0.27 3 450~5.00 1
Sum 77 Sum 77 Sum 77 Sum 77

7} AR Wolo = acetyl genistin®] $F#o] 1.872mg/100mle. 2 7H4 Zkar, aglycone
genistein®] 0.017mg/100mlZ 7}4 Z At} malonyl genistin®] 0~0.681mg/100ml= 7} &
Wol= W, T3 malonyl isoflavone 2 UTHE aglycone, glucoside®} aceltlyH.th+= W o]
Zo] sl ZA e daidzeine  0.012~0.109mg/100mle] ®eo]E Holm Hif
0.051mg/100ml= 7}& 2h& Wol& HATHGEE 2-3).

TTE%2 4 AU isoflavone ¥#e] WHE HWA(ZY 2-2), aglycone¥} glucosides=

>
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Table 2-3. Maximum, minimum and mean value of isoflavone contents of 77 Korean
Soybaen varieties.
(unit : mg/100ml)

Max. Min. Mean S.D. C.V(%)
Diadzein 0.109 0.012 0.051 0.020 39.9
aglycone glycitein 0.141 0.000 0.039 0.030 76.4
genistein 0.101 0.000 0.017 0.018 108.3
Sum 0.268 0.012 0.107 0.058 54.0
Diadzein 0.828 0.055 0.267 0.138 51.6
Glucoside glycitein 0.164 0.008 0.070 0.040 56.9
genistein 1.029 0.069 0.352 0.210 59.5
Sum 1.686 0.138 0.688 0.357 51.8
Diadzein 0.305 0.000 0.073 0.086 117.7
glycitein 1.216 0.000 0.052 0.195 375.2
Malonyl L.
genistein 0.681 0.000 0.027 0.113 426.3
Sum 1.238 0.000 0.152 0.241 159.0
Diadzein 2.761 0.150 0.818 0.539 65.9
Acetyl glycitein 0.447 0.000 0.150 0.086 57.4
genistein 5.473 0.388 1.872 0.915 48.9
Sum 8.682 0.610 2.840 1.481 52.1
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3.500 OAglycone EGlucoside

mMalonyl WAcetyl
3.000
2.500
= 2.000
<
o
© 1.500
~
()]
£ 1.000
5
= 0.500
8
0.000

- 60 ‘70 - "80 90 -

Fig 2-2. Total isoflavone contents of 77 korean soybean varieties classified by
released time period.

F59

o,
2

< ol wE aglycone FHEe A, Hd = HALXE F 249 L
60 thel 70~80d el SA4¥E FFEC Huw> 77t 0.085mg/100ml,
0.086mg/100mIA o™, 90l 4% #EFE2 ¥ 012lmg/100mIAth.  zF A&d A+ ¢
22 daidzeine 60 t7h#] = 0.035mg/100ml, 70~80d th+= 0.044mg/100mle]™ 90t o] &
o= 0.058mg/100ml= g7 Avda5 ko] solutth 60 o744 ¢k 70~801d o €]
glycitein?} genistein®] &2 AA WSl §le Aoz vEhga, 90dd] o] %o glycitein
0.043mg/100ml, genisteine 0.020mg/100mlE =7}t 7 3Fo]l Attt aglycone &S 60 df
o} 70~80d = & Aol7F il ey 90 o] Folli= el A el

w&o Aol e aglycone el weh 77EF Ol = & 2-59 2k Al SAF
ZFo] o 107 EFo] FAEALH aglycone o] 0.100mg/100ml »|whel Exo
H, 3t A 5 Tl FFow dAR wdew, 1 5 FAWHE FFel Mg AAh
aglycone ¥F#o] 0.100mg/100ml ~ 0.200mg/100ml% aglycone & &o] =& ZExZ o Ao
Y Shelby 3 Ao Qllow o]FolA FAo] 7P =9k

70~80d ol = 20%FF0] SAHA+=H aglycone ¥F#o] 0.100mg/100ml #]wkel EF& o

A, FuF, FHFTT BETer 2 F LT FF o M W2 Aew yekon, ¥

o
rlo

aglycone &%

o] 0.100mg/100ml~ 0.200mg/100ml A}o] & A aglycoen o] & EEO Aad o313

I 5 oMEFoR TEF aglycone o] 7HE =kl
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90t o] o= 47% Tl SAHNTH, ALET, AMUET, HFFT L AA-AFT 15 5 20
M+ aglycone el 0.100mg/ml W, ©@LF, LIdT, NET 2 4% 5 2070
aglycone ¥#o]  0.100mg/100ml ©]%+ 0.200mg/100ml v wto]ar, F343 AIdF 25 HFE

=

UeEg 2 d3F 5 7= 0200mg/100mlol ol At dEH AT o] aglycone ko]l 7h+

A9l 10095 0] 18gm Wkl AS AHF, 18gol’d 25gm v
2 3l BEHsgS W 100839 isoflavone 3FeFe] ®W3tE mwW(9Y 2-3), glucoside,
acetyl % aglyconeo] THTNA B FdFS Yedl= Aol I~ ol A
< TS UEAL, dESA e A gFol

Table 2-4. Maximum, minimum and mean value of aglycone contents by released time

K
=
=R
S
=
=
o

58

period of 77 Korean soybean varieties.
( unit : mg/100ml)

aglycone No. of
daidzein glycitein genistein Total Varieties

Max. 0.055 0.080 0.036 0.153
Min. 0.013 0.011 0.000 0.028

~ 60 Mean 0.035 0.038 0.011 0.085 10
S.D. 0.014 0.022 0.010 0.041
C.V(%) 38.8 57.8 94.1 48.8
Max. 0.069 0.051 0.026 0.123
Min. 0.029 0.009 0.003 0.042

70 ~ '80 Mean 0.044 0.030 0.012 0.086 20
S.D. 0.011 0.009 0.007 0.020
C.V(%) 25.6 31.4 56.9 23.0
Max. 0.109 0.141 0.101 0.268
Min. 0.012 0.000 0.000 0.012

‘90 ~ Mean 0.058 0.043 0.020 0.121 47
S.D. 0.022 0.036 0.022 0.067
C.V(%) 38.2 83.1 107.7 55.6
Max. 0.109 0.141 0.101 0.268
Min. 0.012 0.000 0.000 0.012

Total Mean 0.051 0.039 0.017 0.107 7
S.D. 0.020 0.030 0.018 0.058
C.V(%) 39.9 76.4 108.3 54.0
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Table 2-5. Classification of 77 Korean soybean varieties by released time period and
aglycone contents.
( unit : mg/100ml)

Time Aglycone contents No. of
periods <0.100 0.100 = <0.200 0.200= varieties
~'60 Keumkangdaelip Kwangdu Jangdanbaekmok
Haman Hill shelby 10
Iksan Kwangkyo Buseok (13%)
Chungbukbaek
7(9%) 3(4%)
*70 ~ 80 Bongeui Milyangkong Kanglim
Dongpuktae Pangsakong Baekcheonkong
Danyeobkong Saealkong Paldalkong
Hwangkeumkong Pokwangkong Eunhakong 20
Namcheonkong Muhankong Namhaekong (26%)
Dankyeongkong Jangbaegkong
Jangkyeongkong Jangyeobkong
Baekeunkong
15(19%) 5(6%)
"90 ~ Seokyangputkong Jangsukong Danwonkong Doremikong Bukwangkong
Sobaegnamulkong Pureunkong Mallikong Sebyeolkong Simpaldalkong 2
Taekwangkong Sunnokkong Samnamkong Dajangkong Myeongjunumulkong
Geumjeongkong 1 Saeolkong Hannamkong Jimpumkong 2 Alchankong
Geumjeongolkong Danbaegkong Geumgangkong Duyoukong Ilpumgeomjeongkong 47
Hwasongputkong Simpaldalkong Iksannamulkong Soyangkong Somyeongkong (61%)
Hwaeomputkong Kwangankong Pungsannamulkong Jimpumkong Sowonkong
Geumjeongkong 2 Dawonkong Daewonkong Sodamkong
Paldonamulkong Seonheukkong Jangmikong Sohokong
Songhakkong Jinyeulkong Daehwangkong limikong
20(26%) 20(26%) 7(9%)
Total 42(55%) 28(36%0) 7(9%)
4.000 r
CJAglycone EGlucoside
EMalonyl HWAcetyl
3.000 r
£
8
E’ 2.000 [
£
&
1.000 r
o - _
0.000 — - — — -
small Middle Large
<18g 18= < 25¢g 25g =

Fig 2-3. Isoflavone contents of 77 Korean soybean varieties classified by 100
seed weight.
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100850 W& aglycone A2 o, 4% 2 HteE T 2-69142F 2t aglycone
WEFE A2gFol 0.111mg/100ml, FHE°] 0.127mg/100ml, ™ HE o] 0.088mg/100mle =
THET EE oz yEhdrh  daidzein®  AHEFC] 0.053mg/100ml,  FHEO|
0.059mg/100ml, W HE°] 0.044mg/100ml=ZA THETH LTl B A o], glycitein
529k Aol genisteine WHETRT AHFI THFTO] Bkonw AHFHR THT
= F Aol7t AAATH

%= A

Table 2-6. Maximum, minimum and mean value of aglycone contents by 100 seed weight
of 77 Korean soybean varieties.
( unit : mg/100ml )

aglycone No. of
daidzein glycitein genistein Total Varieties
Max. 0.089 0.087 0.101 0.028
Min. 0.028 0.000 0.000 0.033
Small
Mean 0.053 0.035 0.023 0.111 19
( <18z ) S.D. 0.017 0.027 0.025 0.061
C.V(%) 31.5 7459 109.5 55.2
Max. 0.018 0.120 0.100 0.245
. Min. 0.020 0.009 0.000 0.042
(mgl\f‘idl;g) Mean 0.059 0.048 0.020 0.127 27
= S.D. 0.020 0.029 0.019 0.056
CV(%) 33.3 59.5 95.6 439
Max. 0.109 0.141 0.034 0.220
Large Min. 0.012 0.000 0.000 0.012
Mean 0.044 0.034 0.011 0.088 31
(25g <) S.D. 0.021 0.032 0.010 0.053
C.V(%) 48.5 95.0 89.7 60.4

ol 0.100mg/100ml ¥ WHe BEUEF, BF, WAT 2§ 5 9FFoeA A FA
EZo 12%0|Q9 1 F !
0.200mg/100ml oA+ FEF, 233, T 9 25T T 8FToEZA A FAFFTY
10%°] %13, 0.20mg/100mle] gl = HWaEUEFTI} AT 25Fo2 AHE T 1
FUEF ] /b =gt

FTH9E T4 0.100mg/100ml 7] vH °J4k Hill, 3% 2 A34EF 5 105522 A &
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AlEE9] 13%°]2132,0.100mg/100ml ~0.200mg/100ml<> Shelby, 48, WHF 2L 5435 & 14%

189019131, 0.200mg/100ml o4& 29F, ABe F 25 PFT| 3EFOR FHT
11— ¢LAA ] aglycone 5LEko] 7]-ZOL %9}:14—.

HHE oA 0.100mg/100mlv| vk F&EW S0 Y, H3F 2 HIFT 5 23FFo=
Ad FAEETE] 30%00e S ol 3T el 0.180mg/100mle= 7hd wEgkar
0.100mg/100ml ~ 0.200mg/100ml-> gl A 5 BA 5 6FF0=A Hd TAIFF
°] 8%, 0200mg/100mle HAFHAPZF, LT 2%Fom FTHIANME FHI]
0.245mg/100ml = 7} =9kt

Table 2-7. Classification of 77 Korean soybea—n varieties by 100 seed weight and

aglycone contents.
(unit : mg/100ml)
100 seed Aglycone contents No.o
weight <0.100 0.100= <0.200 0.200= varteties
Small Paldonamulkong Haman Paldalkong Sohokong Myeongjunamulkong
(<18g) Danyeopkong Pureunkong Eunhakong Doremikong somyeongkong 19
Bangsakong Danbaegkong Hannamkong sebyeolkong (25%)
Kwangankong Dawonkong Iksannamulkong °
Sobaeknamulkong Pungsannamulkong
9(12%) 8(10%) 2(2%)
Middle  lksan Jangsukong Shelby Soyangkong Sowonkong
(18g=  Hill Sinpaldalkong Kanglim Jinpumkong Sinpaldalkong 2
<25g) Namcheonkong Danbaegkong Baekcheonkong Dajangkong Bukwangkong 27
Jangbaegkong Nambhaekong Jinpumkong 2 35%
Milyangkong Danwonkong Jangmikong (35%)
Baekeunkong Samnamkong Mallikong
Muhankong Geumgangkong Duyoukong
10(13%) 14(18%) 3(4%)
Large  Chungbukbaek Bokwangkong Jangdanbaekmok llpumgumjungkong
(259<) Keumkangdaelip Taekwangkong Sodamkong Alchankong
Jangkyeongkong Sunnokkong Daewonkong
Geumjeongolkong Bongeui Daehwangkong
Jangyeopkong Kwangdu Busuk
Hwankeumkong Saealkong limikong 31
Hwaeomputkong Kwangkyo (40%)
Hwasongputkong Saeolkong
Geumjeongkong 1 Dongbuktae
Seokyangputkong Seonheukkong
Geumjeongkong 2 Jinyeulkong
Songhakkong
23(30%) 6(8%) 2(2%)
Total 42(55%) 28(36%) 7(9%)

T g8 BRE AR UET, 39 F ¢ weFor EF39 isoflavone I
S HAE(aY 2-4), FFFH U=Esol £ &F L 9w FRY F isoflavoned} aglycone
Shako] wWekom acetyl sh#Ee 1 zol7b Zith
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459 aglycone? & o HU, A4 % HA A= F 2-8% #t}. daidzeind glyciten ¥
T ke ZHZF 0.053mg/100ml, 0.039mg/100ml= {33 YEF2] o] =4 vEel o
H daidzeine FF% 3 W TS Hsh FHv YA yeEka glyciteine FE I 2
Fol VA Yegon MEFe FFITI UEFTEHOE oy Fadael Mg Al yErsth
genistein®] g YEFo] =A Yehgow FRIT wEde Fdd 2 Aolrh gl
5% &F° genistein® FEFS A YEwth AFFT Hir aglycone T
0.112mg/100ml, W&% -2 0.124mg/100mlZ WEF o] ¥ =A YElsow, aglycoen 31t
% 0.107mg/100mlx .t} =& ez ey, £33 &3
TR T w2 0.032mg/100ml, 0.081mg/100mlZ FF 3 &F-A A e

@ re K

[0}

)

0 bl F O aglycone 3FEFo]

3.500 r OAglycone EGlucoside
~ 3.000
E 2500 | BOMalonyl HAcetyl
o
= 2.000
(o)}
£ 1.500
E 1.000
& 0.500
O
0.000
Sauce and Bean sprout Vegetable Cooking
paste and early with rice

Fig. 2-4. Maximum, minimum and mean value of total isoflavone contents of 77
Korean soybaen varieties classified by utilization.

&=

W aglycone ol W3t EF EFE % 2-9d0 49 2o AFFo] 49FFowmA A
TAEZ] 64% =2 7FY Egkow 1 F aglycone ¥ #o] 0.100mg/100ml ®|7kel EF &
b TR, a2 w5 26% TR, AAY 34%olR e, Y, ek, H

Eel7}  aglycone $F#Fo] wrokth 0.100mg/100ml ~ 0.200mg/100mlell A= ek HA
Shelby ‘& 20 oo, A FAETE 36%E #A5Fa, 0.200mg/100mle] g2 &zt

| &
F, AFGF 2% 4~ Fo] el AFeolAE aWEo] aglycone $FFo] 0.268mg/100ml=A

O

Mo
o
fo
ot 12
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Table 2-8. Maximum, minimum and mean value of aglycone contents of 77 Korean

soybaen varieties classified by utilization.

( unit : mg/100ml )
aglycone No. of
daidzein glycitein genistein Total Varieties
Max. 0.109 0.120 0.101 0.268
Sauce and | Min 0.013 0.000 0.000 0.028
Mean 0.053 0.043 0.016 0.112 49
paste SD. 0.020 0.023 0.016 0.054
C.V(%) 38503 64.647 98.073 48.197
Max. 0.108 0.087 0.100 0.245
Min. 0.033 0.000 0.000 0.033
Bean
o Mean 0.058 0.041 0.025 0.124 18
prout SD. 0.019 0.024 0.024 0.058
C.V(%) 31.803 57.833 98.331 46.362
Max. 0.044 0.020 0.008 0.072
Vagetable Min. 0.012 0.000 0.000 0.012
1 eurl Mean 0.026 0.004 0.002 0.032 5
and carly SD. 0.013 0.009 0.004 0.024
C.V(%) 49.102 223.607 223.607 75.070
Max. 0.045 0.141 0.034 0.204
Cooking Min. 0.029 0.000 0.000 0.029
. Mean 0.036 0.033 0.011 0.081 5
with rice SD. 0.007 0.060 0.014 0.071
C.V(%) 19.383 181.009 128.029 88.036
Max. 0.109 0.141 0.101 0.268
Min. 0.012 0.000 0.000 0.012
Total Mean 0.051 0.039 0.017 0.107 77
SD. 0.020 0.030 0.018 0.058
C.V (%) 399 76.4 108.3 54.0
34 0100mg/100ml v vk T4 F, WALE Hill & 7530l £33 AA 9%E
A8k 2™ 0.100mg/100ml~ 0.200mg/100mlQl =52 dallF, 231, SAUES 5 859
4310 0200mg/100mlolols WFEUES, £29F, E3FoR 3FFo] £y, UyEF
Z oAl aglycone $FaFo] 71 =2 FF52 F3F(0.245mg/100mD ol Aot F33 &F 9
WEZ O o] 0.10mg/100ml " wko]2l oW aglycone &&o] AFFol) yEFo| Bl
e Aoz uveyth WREIdA dFHAATE 0204mg/100mlE AR pEFe Il
aglycone $t#o] 353 w523 gFoz w4 yghth EFI 2F 9 aglycone $Fo] ub
& Z1& Kitamura et al. (1991)e] H. 313k wle} o] A 7| 7ol 1129 AIEU7] wjFE<l
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Table 2-9. Classification of 77 Korean soybaen varieties by aglycone contents and

utilization.
( unit : mg/100ml)
Aglycone contents of isoflavone No.of
utilization varieties
<0.10 010= <0.20 020=
Sauceand  lksan Haman Jangdanbaekmok  Dajangkong Alchankong
paste Chungbukbaek Kwangdu Buseok Jinpumkong 2 Simpaldalkong 2
Keurmkangdaelip Baekunkong Shelby Jangmikong Somyeongkong
Kwangkyo Saealkong Kanglim Sodarmkong
Bongeui Bokwangkong Baekcheonkong limikong
Dongpuktae Muhankong Mallikong Daehwangkong 2
Jangkyeobkong Jangsukong Geumgangkong Sanmarmkong 4%
Hwangkeumkong Simpaldalkong Duyoukong
Namcheonkong Taekwangkong Soyangkong
Jangbaegkong Danbaegkong Hannamkong
Milyangkong Saeolkong Jinpumkong
Dankyeongkong Dawonkong Paldalkong
Jangkyeongkong  Songhakking Darmonkong
26(34%) 20(36%) 3(4%)

Beansprout  Danyeobkong Hill Namhaekong Saebyeolkong Myeongjunamulkong
Bangsakong Pureunkong Eunhakong Sohokong Sowonkong 18
Sobaeknamulkong Kwangankong Pungsanamulkong Doremikong Bukwangkong (23%)
Paldonamulkong lksannamulkong Daewonkong

7(9%) 8(10%) 3(4%)

;/Isgetable Hwasungputkong Sunnokkong
Hwaeumputkong Geumjeongolkong 5

SUMITEr Seokyangputkong 9

type

5679
Cooking  Geurmjeongkong 1 Seonheukdkong lpumkeumjungkong 5
withrice  Geumjeongkong 2 Jinyeulkong (6%)
45%) 0(0%9) 1199
Total 42(55%0) 28(36%9) (9%

, <
A @GN A Y] SETS Qute R dto] F oisoflavone®] T 5SS SAERAER HWA
(19 2-5), aglycone> ok} oAk 717} 0.128mg/100ml, 0.129mg/100ml= M| 523+ &

Hit Btk =%3, U2 0.094mg/100ml= w4 Th glucoside®t malonyl= oA wkekom,
acetyl-& ko] =kt}l F isoflavone 3-8 @9 (4.108mg/100mD) 3 2] 4H4.100mg/100ml) ©]

719 Hl=8kgl o =9(3.644mg/100ml)-& 21X T} vro A ko))
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3.500 OAglycone MHGlucoside MMalonyl M Acety!
3.000

T 2.500

00

= 2.000
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— 1.500

1.000

Content

0.500

0.000

Suwon Milyang Ilksan

Fig 2-5. Maximum, minimum and mean value of isoflavone contents of 75

Korean soybaen varieties by breeding center.

EFFo FARA WE aglycone TS E 2-109 ) daidzein $HE2 2)xFo] 0.061mg/100ml
2=k, Wk 0.055mg/100ml, =9-20.048mg/100mlo| e, A7 % sH7]edd e 5971
Sl A el 2FFL it 0.042mg/100mle| AT} glycitein $FE2 H9H(0.053mg/100ml) o] = kaL,
2 0.045mg/100mlel e, +€(0.032mg/100ml) o] Sekar, =33 3Hde] 2%E B T
O41mg/100ml Atk genistein T FHET EGH QikoA o E=gkon Wy ot &
Fol7t gAAe)  aglycone S & wff Uty JAikS 7+ (0.128mg/100ml, 0.129mg/100ml= H]
tlom, ek =i, 742 0.094mg/100ml= F 3 Kol siok

)

NS o
ri

Sy
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Table 2-10.

Maximum, minimum and mean value of aglycone contents by breeding
center of 77 Korean soybaen varieties.
( unit : mg/100ml )

aglycone No. of
daidzein glycitein genistein Total Varieties
Max. 0.108 0.120 0.101 0.268
Min. 0.013 0.000 0.000 0.016
Suwon Mean 0.048 0.032 0.014 0.094 49
S.D. 0.021 0.026 0.017 0.056
C.V(%) 43.1 83.1 1185 59.7
Max. 0.089 0.141 0.100 0.245
Min. 0.025 0.000 0.000 0.025
Milyang Mean 0.055 0.053 0.020 0.128 18
S.D. 0.107 0.035 0.021 0.057
CV(%) 30.8 67.0 1054 45.0
Max. 0.109 0.094 0.056 0.220
Min. 0.023 0.023 0.000 0.061
Iksan Mean 0.061 0.045 0.022 0.129 5
S.D. 0.024 0.023 0.019 0.052
C V(%) 39.1 50.8 86.0 40.2
Max. 0.072 0.081 0.023 0.176
Chuncheon Min. 0.012 0.000 0.000 0.012
& Mean 0.042 0.041 0.011 0.094 2
Hwaseong S.D. 0.042 0.058 0.016 0.116
C V(%) 100.4 70.7 70.7 81.3
FAEAER =0 e aglyconed] Hul, Ha B 2 F 2-11% 2ok ARE o
=

A7F Aol & aglycone FHaFol Wy <

22
i)
=
bl

ol
ol
32
k
N
o,
o,
o
u
oft
k)

UeEs aRY sk Jeldith
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Table 2-11. Maximum, minimum and mean value of total aglycone contents by
breeding center and utilization.
( unit : mg/100ml )

Sauce and Vagetable Cooking
Bean sprout . .
paste and early with rice
Max. 0.268 0.216 0.034 0.068
Min. 0.028 0.033 0.016 0.029
Suwon Mean 0.099 0.120 0.025 0.050
S.D. 0.054 0.070 0.013 0.020
C.V(%) 53.8 58.4 499 39.3
No. of Varieties 33 7 2 4
Max. 0.194 0.245 0.072 0.204
Min. 0.060 0.060 0.025 0.204
Milyang Mean 0.133 0.131 0.048 0.204
S.D. 0.047 0.071 0.033
C V(%) 35.2 53.9 69.1
No. of Varieties 13 5 2 1
Max. 0.220 0.167
Min. 0.061 0.073
Tksan Mean 0.126 0.130
S.D. 0.083 0.035
C.V(%) 66.1 26.8
No. of Varieties 3 5

S EAE aglycone T o] W2 EF EH= 3 2-129 2y 84 EAHEEZ B oo =4
[e3]
A

N

| 2%FolAY. Y FE FoA aglycone 38FeFo)
FEOZ 43%0] 3, 3P EF ol

0.016mg/100mlo. = 7}& votom™  aglycone & %] 0.100mg/100ml~0.200mg/100ml< 79,

)

WA, AHEFT & 10FF0l 2, 0.200mg/100mle] 32 BFUEZ, 293, AT 23, &
BEoR 4FFoIe. EEETFTAA 0.100mg/100mln Rk HHTF, AT, LT 5 TES
0.100mg/100ml ~0.200mg/100ml= HalE, GdZF, AdF 5 12 FFolder, 0.20mg/100ml ©] 7
< dEAATI FEFoldY

LdFelA SAHE FF FoAE F4Fol 0.245mg/100mlz 7HE  ESkth Jibel A

aglycone $F#Fo] 0.
0.20mg/100mle 2ty =3F, TEv=F
0.220mg/100mle] 21 o}

10mg/100mlv|REe A &3, Zev=F, $3Fol e, 0.10mg/100ml~
%

4%, 0.20mg/100mle] 2 43T 15T
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Table 2-12. Classification of 77 Korean soybaen varieties by breeding center and

aglycone contents.

( unit : mg/100ml )
Aglycone contents of isoflavone No. of
<0.100 0.100 =  <0.200 0.200 < varietles

Suwon Chungbukbaek Sinpaldalkong lksan Kanglim Myeongjunamulkong
Keumkangdaelip Taekwangkong Hill Baekchunkong Sowonkong
Danyeopkong Kwangankong Shelby Jimpumkong Sinpaldalkong 2
Jangyeopkong Danbaekkong Haman Paldalkong Somyeongkong
Hwangkumkong Pureunkong Bongeui Jangdanbaekmok
Jangbaegkong Jangsukong Dongbuktae Mallikong 46
Bokwangkong Dawonkong Sodamkong (60%)
Jangkeungkong Bangsakong Daewonkong
Seokyangputkong Muhankong Jimpumkong 2
Geumjungkong 1 Seonheukkong Buseuk
Geumjungkong 2 Jinyeulkong
Hwaeumputkong Baekeunkong

30(38%) 10(13%) 4(5%)

Milyang Namchunkong Sunnokkong Namhaekong Jangmikong llpumgeumjung
Dankyeongkong Danwonkong Dajangkong Bukwangkong
Geumjeongolkong Samnamkong Duyoukong 21
Sobaeknamulkong Keumkangkong limikong (29%)
Saealkong Hannamkong Eunhakong
Milyangkong Daehwangkong Saebyeolkong

7(9%) 12(16%) 2(3%)
Iksan Saeolkong Songhakkong Iksannamulkong Sohokong Alchankong 8
Paldonamulkong Pungsannamulkong  Doremikong (11%)
3(4%) 4(5%) 1(1%) P
Chuncheon Hwasungputkong Soyangkong (2%)
&
Hwaseong 1(1%) 1(1%)
Total 41(52%) 27(35%) 7(9%)
2) 3 £ 9] Phytosterol, Lutein, Tochpherol®] $FaF W o]
AR Asze e FF5 180k WA SAlA 43 514, A9 3070, dEF 4071E
Agakom F 136709 AnE BT ool tie EAATE ofy wsh 2ok
47.7mg.100g,

Campesterol?} Stigmasterol ¥#o] £ AL AR5 JLFoz 7+7)
O

47.35mg/100g == e 2T} Carotenoid®] Lutein® &S 861. 07ng/100g =
AT 7 =A e 7} Phytosterol®] 7H¥ 2 A& =3} Carotenoid®] Lutein

g A A
182.83mg/100g 2
ATHE 2-13, 14).

Zo A =A Ve o™ Phytosterol?] &3kl A=

s 122 oAl 180.65mg/100g o2 2 =2 FFA =

Aol

kot Ay

lf|
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Table 2-13. The analysis of Phytosterols and Carotenoid(Lutein) of contents in different

groups of Korea Soybean Germplasm.

Carotenoid
ams 2u g9 mE Phytosterol (mg/100g) (1/100g)
Campesterol Stigmasterol Sitosterol Lutein
1 FHEF CSRV010 16.25 14.65 38.20 179.95
2 FHEFT CSRV021 19.07 14.41 49.01 402.48
3 FHEF CSRV023 15.06 15.88 27.24 176.67
4 FHEF CSRV016 12.26 13.41 20.70 136.62
5 FHEF CSRV017 19.95 17.28 39.13 173.91
6 AHEE 9T 22.69 22.44 50.11 318.17
7 FHEFT CSRV022 24.06 19.77 52.00 234.54
8 FHEF CSRV015 13.78 11.45 28.70 380.87
9 FHEF CSRV025 18.79 1851 41.01 123.29
10 FHEFT CSRV028 19.92 20.94 43.90 242.26
11 FHEF CSRV033 24.15 23.53 56.45 339.37
12 FHEF CSRV036 18.13 16.14 34.96 203.24
13 FHEF CSRV029 26.53 21.21 59.93 246.96
14 FHEET CSRV085 22.10 18.53 57.68 338.25
15 FHEFT CSRV041 21.15 18.69 44.92 345.92
16 FHEFT CSRV055 24.16 25.64 42.05 373.79
17 FHEFT CSRV037 20.12 15.79 37.04 151.01
18 FHEF CSRV035 24.74 19.48 53.52 165.37
19 T CS00085 13.80 14.75 38.75 264.01
20 T CS00090 15.98 13.29 43.37 382.35
21 T CS00092 20.12 21.07 55.05 61.33
22 T CS00093 17.09 17.59 19.38 39.28
23 T CS00094 1791 16.43 23.71 94.32
24 T CS00096 17.29 18.13 38.30 144.04
25 T CS00097 22.713 16.63 46.93 171.75
26 T CS00098 22.25 21.98 56.08 167.75
27 T CS00099 23.70 24.92 48.74 112.32
28 T CS00100 18.23 19.49 34.20 124.62
29 T CS00101 1891 17.93 19.98 119.71
30 T CS00102 16.97 1761 29.99 172.49
31 T CS00106 19.11 17.11 40.89 344.88
32 T CS00107 21.72 16.68 36.02 188.59
33 T CS00109 19.85 18.75 4773 163.40
34 T CS00110 15.70 14.25 39.85 211.08
35 T CS00111 19.70 1541 50.36 138.92
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Phytosterol (mg/100g)

Carotenoid

AMs TR A9 HE (11/100g)
Campesterol Stigmasterol Sitosterol Lutein
36 T CS00112 13.44 14.25 34.49 236.00
37 T CS00113 18.43 18.07 23.06 367.30
38 T CS00114 17.09 15.57 31.66 246.06
39 T CS00115 20.97 18.66 39.67 408.78
40 T CS00116 17.02 16.40 34.23 305.46
41 T CS00117 14.77 16.93 41.70 618.60
42 T CS00118 11.99 14.95 24.13 374.66
43 T CS00119 20.07 17.37 38.01 222.22
44 T CS00120 13.24 11.74 24.87 110.72
45 T2 CS00133 32.60 34.97 66.24 197.73
46 T2 CS00134 40.03 35.22 82.85 175.46
47 T2 CS00135 26.86 30.88 69.17 314.72
48 T2 CS00136 29.15 35.41 67.82 183.33
49 T2 CS00137 35.14 38.09 88.00 167.85
50 T2 CS00138 34.50 32.22 88.90 87.89
51 +Z CS00139 26.45 30.32 82.84 449.54
52 +Z CS00140 32.27 28.68 74.53 202.77
53 +Z CS00141 34.05 39.83 86.84 138.30
54 +Z CS00148 34.68 33.24 66.53 357.74
55 +Z CS00149 43.78 40.65 92.61 724.75
56 +Z CS00151 33.51 41.22 97.83 539.77
57 T CS00152 29.41 33.95 73.95 436.99
58 T CS00155 21.75 25.64 77.44 370.19
59 T CS00156 36.50 33.26 92.56 188.51
60 T CS00157 32.13 40.05 78.92 126.64
61 T CS00158 22.78 29.12 55.49 238.31
62 T CS00159 20.05 26.45 49.60 228.24
63 T CS00160 13.92 12.27 26.84 400.11
64 +F CS00161 23.64 23.54 56.53 289.37
65 T CS00163 20.68 23.01 49.06 277.12
66 T CS00164 19.51 19.15 47.46 208.52
67 T CS00166 19.82 23.58 54.10 231.68
68 AFAg  CS00167 20.54 25.63 56.39 281.25
69 AgAH  CS00168 23.36 25.29 56.68 328.44
70 AgAH  CS00170 25.76 30.16 54.59 189.75
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Phytosterol (mg/100g)

Carotenoid

I3 T AT (1g/100g)

Campesterol Stigmasterol Sitosterol Lutein
71 AgA= CS00171 27.32 32.59 56.03 196.06
72 A CS00172 14.49 15.48 31.78 207.45
73 A=l CS00173 1851 18.05 53.20 148.96
74 AgAq#: CS00176 14.01 14.65 35.12 229.13
75 ASFA  CS00177 35.37 35.45 55.64 274.72
76 AgA= CS00179 28.51 36.38 84.21 198.87
77 A2 CS00180 47.70 47.35 85.60 288.19
78 AqA CS00181 20.93 21.07 48.00 415.10
79 AgA=  CS00183 18.38 19.23 52.28 115.96
80 A CS00184 17.31 20.81 40.48 314.90
81 A9 Aq#l CS00185 18.94 21.05 41.71 349.27
82 AgAq#l CS00187 23.62 21.19 46.22 216.98
83 ASFAg  CS00188 23.66 22.76 48.45 194.40
84 AgA= CS00189 29.08 25.25 71.19 288.56
85 A2 CS00190 16.73 19.97 45.33 132.85
86 A2 CS00193 16.30 23.31 38.69 332.59
87 A CS00195 23.32 26.92 51.83 226.45
38 A CS00200 23.07 26.79 45.97 861.07
89 A=l CS00202 22.06 24.75 51.39 549.17
90 A=l CS00206 22.37 24.61 66.77 248.97
91 ASFA  CS00208 35.71 38.70 80.55 303.63
92 AgA= CS00212 24.61 19.72 50.93 306.22
93 A2 CS00213 16.88 17.85 34.77 195.38
94 A2 CS00215 29.71 24.17 59.78 327.06
95 AgA="  CS00216 17.52 18.07 44.88 310.08
96 A CS00218 19.36 17.29 35.11 157.26
97 A= CS00219 21.21 23.06 49.50 230.59
98 UE=3F CSRV056 19.45 19.03 46.94 392.43
99 Y=F  CS00220 21.25 20.70 45.30 241.26
100 Y=3F  CS00221 27.65 29.66 73.73 371.85
101 U=3  CS00223 21.67 20.17 50.75 290.30
102 U=3  CS00224 19.49 26.11 48.69 234.94
103 U= CS00226 22.27 20.94 44.07 263.33
104 U= (CS00228 30.66 22.89 68.49 205.91
105 HEF  CS00230 16.19 18.44 37.71 147.99
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Carotenoid
Phytosterol (mg/100g)

dvs T Ad HE (1g/100g)
Campesterol Stigmasterol Sitosterol Lutein
106 U=3  CS00231 22.54 20.96 49.72 588.88
107 =3 CS00232 17.88 17.96 33.69 271.61
108 U=3  CS00233 21.60 24.21 50.98 268.36
109 U=3  CS00234 23.37 21.11 58.32 209.36
110 =3 CS00240 27.41 30.46 73.47 268.36
111 =3 CS00241 18.82 16.32 42.92 189.17
112 U=3 CS00242 21.45 23.39 50.95 334.37
113 U=3F  CS00243 23.04 22.16 55.77 385.69
114 =3 CS00244 18.60 21.78 48.64 541.52
115 U=3  CS00245 25.64 21.99 52.76 411.49
116 UE3  CS00246 20.75 26.90 58.41 363.78
117 U=3  CS00248 24.25 24.39 63.81 524.95
118 UE=3F  CS00252 24.91 24.41 58.67 300.94
119 UE3 CS00254 21.05 18.68 54.12 328.50
120 U=3  CS00256 21.69 27.04 64.47 229.24
121 U=3  CS00257 1512 18.73 21.42 150.96
122 =3 CS00259 31.48 31.26 59.96 361.55
123 =3 CS00260 19.41 22.55 52.59 274.63
124 Y=g CS00261 20.46 22.07 51.40 263.81
125 UE3 CS00262 15.35 18.62 36.85 51.91
126 =3 CS00265 24.88 31.30 65.44 173.09
127 U=3  CS00266 17.65 24.33 5851 393.89
128 UE3  CS00267 20.48 2357 51.39 240.04
129 U=3  CS00268 16.81 17.96 52.78 359.70
130 U=3  CS00271 20.68 17.60 46.94 215.77
131 UE3 CS00273 21.19 1873 37.92 277.67
132 =3 CS00274 21.49 21.23 50.83 224.79
133 U=3  CS00275 14.26 16.63 34.54 311.07
134 =3 CS00277 15.96 17.68 38.09 91.90
135 =3 CS00278 1741 18.44 35.73 159.07
136 U=3  CS00279 20.54 15.82 50.53 207.55

- 130 -



Table 2-14. Average, maximun and minimum phytosterol and carotenoid(Lutein) contents

in different groups of Korean Soybean Germplasm.

Carotenoid

-5 Statistics Phytosterols (mg/100g) (1g/100g)
Campesterol Stigmasterol B-sitosterol  Total Lutein
Maximum 26.53 25.64 59.93 112.10 402.48
A #5(18) Minimum 12.26 11.45 20.70 44.40 123.29
Average 20.16 18.21 43.14 81.51 251.81
Maximum 43.78 41.22 97.83 182.83 724.75
Z3-(49) Minimum 11.99 11.74 19.38 43.11 39.28
Average 23.21 23.61 52.80 99.62 252.98
PP Maximum 47.70 47.35 85.60 180.65 861.07
"'(?Z)g) °  Minimum 14.01 14.65 31.78 60.44 115.96
Average 23.21 24.59 52.44 100.23 280.64
Maximum 31.48 31.30 73.73 136.51 588.88
U=3(39) Minimum 14.26 15.82 21.42 51.50 51.91
Average 21.15 21.95 50.70 93.80 285.17
Maximum 47.70 47.35 97.83 182.83 861.07
Total(136) Minimum 11.99 11.45 19.38 43.11 39.28
Average 22.22 22.63 50.84 95.69 268.16

ek 136709 FHFFE S AAFTEAA HERE -, B, y- §-tochpherol®] &2
s

7y 7 AF 9] KAS613-117F o-T = 9.77mg/100g, B-T = 3.35mg/100ge] o & =q9tom %<
AhFe] ato] y-T=29.84mg/100g= 7F& =gkt w3k A Zoq §-To] 12.95mg/100g =
B

3}

#22 Bgon, Total-TeAl A7to] 4298mg/100g o2 =gkth A4 oz 2o 4 el
F3} FFlAM ko] =4 eyt on Total Tpeopherol e A A dE >43> FelF
T> UEF £oz B veutGe 2-15, 16).
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Table 2-15. The analysis of Tocopherol components and contents in different groups of

Korea Soybean Germplasm.

Homologs , mg / 100g samples

4% T Ad ¥s ,
a -T B-T y-T § - T Tota-T a-TE/100g”
1 F#EZF CSRVOI0 250 0.34 22.33 1055 35.72 5.00
2 AHEZFT CSRVO2L 194 0.12 1953 6.26 27.85 401
3 F#¥F CSRV023 209 0.46 14.01 8.90 25.47 3.81
4 #e¥EE CSRV016 355 0.64 21.75 10.40 36.34 6.15
5  #el¥EE CSRV017  1.80 0.24 19.88 9.58 31.50 4.00
6 FEEF HiT 1.09 0.01 15.83 591 22.84 2.73
7 AeEE CSRV022 196 0.33 1561 6.42 24.31 375
8  ##¥EF CSRV0I5 251 0.29 18.88 6.95 28.62 461
9  AHEZFT CSRV025 328 0.35 19.74 6.70 30.07 5.50
10  ##¥%F CSRV028 293 0.57 1655 6.48 26.53 493
11 ##8¥% CSRV033 223 0.24 1753 6.72 26.72 417
12 AHFE CSRV036 209 0.40 16.10 7.26 25.85 3.97
13 AHFE CSRV029 120 0.05 17.70 6.51 25.47 3.07
14 #H¥F CSRV0O’s 251 0.23 18.92 6.01 27.67 458
15  ##AFEF CSRV04L 292 0.99 1455 468 23.14 4.92
16 ##¥F CSRV0OS5 213 0.20 21.44 7.96 31.73 4.45
17 ##¥% CSRV037 273 0.27 23.68 10.23 36.91 5.33
18  ##¥% CSRV035 318 0.15 24.00 6.89 34.21 5.72
19 &3 CS00085 361 0.49 23.90 10.67 3867 6.35
20 &3 CS00090 2.81 0.29 21.26 5.81 30.17 5.14
21 &2 CS00092 2.08 0.24 17.07 5.83 25.22 3.97
22 &3 CS00093 1.79 0.18 17.74 745 27.17 3.73
23 &3 CS00094 2.40 0.37 1571 759 26.07 4.23
24 F3 CS00096 2.59 0.15 17.82 5.06 25.63 450
25 FF CS00097 2.24 0.25 1851 6.80 27.79 4.28
26 3 CS00098 1.69 0.20 16.47 5.96 24.32 3.49
27 &3 CS00099 2.55 0.30 20.64 8.07 31.55 4.84
28 A2 CS00100 2.29 0.45 18.17 10.12 31.03 4.43
29 &3 (S00101 1.96 0.32 17.17 8.39 27.83 3.92
30 &3 CS00102 1.68 0.00 1791 7.9 27.54 3.55
31 &3 CS00106 1.64 0.05 19.41 5.82 26.92 3.66
32 FE CS00107 3.06 0.43 18.38 6.95 28.32 5.18
33 F3 CS00109 3.42 0.63 17.14 6.53 27.72 551
34 3 CS00110 6.40 2.16 17.66 6.10 32.32 9.31
35 23 CS00111 1.77 0.29 1851 9.26 29.83 3.85
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Homologs , mg / 100g samples

AWs TR AY WE :
a -T B-T y-T § - T  Total-T a-TE/100g”
36 &3 CS00112 1.96 0.17 21.21 6.63 29.98 424
37 &3 (CS00113 4.00 1.39 15.48 6.07 26.95 6.31
33 &3 (CS00114 1.69 0.02 18.81 4.92 25.44 3.63
39 FE CS00115 1.71 0.00 21.98 7.37 31.05 3.98
40 F3 CS00116 1.92 0.18 18.98 6.62 27.71 3.98
41 FE CS00117 151 0.06 17.96 6.19 25.71 3.40
42 23 CS00118 1.76 0.00 19.36 6.68 27.80 3.76
43 23 CS00119 154 0.17 1755 7.30 26.56 345
44 3 CS00120 2.68 0.00 20.75 6.46 29.90 4.82
45 &3 (CS00133 2.14 0.26 15.69 7.30 25.39 391
46 &3 (CS00134 1.97 0.25 14.45 6.76 23.43 3.60
47 &3 (CS00135 1.68 0.13 18.25 6.32 26.39 3.64
48 &3 (CS00136 2.47 0.19 1853 6.64 27.83 4.48
49 &3 (CS00137 471 0.41 14.06 5.01 24.19 6.37
50 &3 (CS00138 2.07 0.29 13.89 5.07 21.32 3.65
51 FE CS00139 0.93 0.00 19.06 5.29 25.27 2.89
52 FF CS00140 256 0.30 14.03 481 21.70 416
53 FE CS00141 9.77 3.35 13.09 4.65 30.85 12.80
54 &3 CS00148 1.27 0.13 9.66 3.69 14.75 2.33
55 23 CS00149 1.82 0.25 1750 6.37 25.94 3.76
56 23 CS00151 3.79 0.64 12.01 453 20.97 5.35
57 &2 CS00152 2.14 0.29 16.72 557 24.72 4.01
58 &3 CS00155 5.98 1.72 16.36 5.23 29.78 858
59 A3 CS00156 2.42 0.27 23.07 9.38 35.14 496
60 &3 CS00157 3.35 0.34 20.52 6.72 30.93 5.64
61 &3 (CS00158 3.09 0.18 21.24 5.60 30.11 5.36
62 &3 (CS00159 3.13 0.30 21.65 7.27 32.35 5.52
63 F3 CS00160 1.65 0.09 16.49 553 23.77 3.40
64 F5 CS00161 2.34 0.00 20.02 7.23 29.59 441
65 F3 CS00163 1.38 0.00 19.42 757 28.37 3.40
66 &3 CS00164 1.80 0.56 15.26 7.49 25.10 3.68
67 &3 CS00166 2.18 0.35 15.10 5.66 23.28 3.92
68  AdAe CS00167  1.31 0.11 20.63 7.25 29.30 3.50
69  AGAH CS00168 215 0.29 14.99 5.74 23.17 3.85
70 AGAH CS00170 1.26 0.07 1591 6.10 23.34 2.95
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a5 ey 49 W5 Homologs , mg / 100g samples
= e hi o e

a -T B-T y- T § - T  Total-T a-TE/100g”

71 A9A8 CS00171 2.01 0.25 19.56 9.09 31.42 4.68
72 A8 CS00172 1.90 0.17 16.22 7.26 25.54 3.68
73 A CS00173 1.73 0.09 19.55 7.81 29.18 3.81
74 A998 CS00176 1.81 0.00 16.89 5.35 24.04 3.55
75 A58 CS00177 3.07 0.34 14.15 5.53 23.10 472
76 A998 CS00179 1.97 0.00 16.62 5.52 24.10 3.68
77 A8 CS00180 3.11 1.02 16.36 6.10 26.59 5.31
78 A9A8 CS00181 2.68 0.31 17.40 5.70 26.09 4.64
79 A CS00183 2.03 0.24 16.62 9.27 28.17 3.91
80 A998 CS00184 3.09 0.60 16.89 7.47 28.05 5.16
81 A9 A58 CS00185 2.19 0.22 21.15 8.34 31.90 4.50
82 A9 A8 CS00187 2.38 0.38 13.08 5.69 21.54 3.94
83 A8 CS00188 2.95 0.43 15.65 6.36 24.99 4.39
84 A8 CS00189 1.82 0.23 15.62 6.78 24.45 3.56
85 A A CS00190 3.16 0.45 26.42 12.95 42.98 6.15
86 A998 CS00193 2.80 0.18 17.45 6.12 26.54 4.69
87 A9 A8 CS00195 2.31 0.18 17.79 7.60 27.87 4.25
88 A9 A8 CS00200 1.93 0.42 16.54 7.59 26.48 3.87
89 A8 CS00202 2.38 0.00 15.66 5.30 23.33 3.99
90 A8 CS00206 1.67 0.21 17.04 6.88 25.81 3.55
91 A CS00208 1.89 0.29 16.91 8.34 2743 3.81
92 A998 CS00212 2.84 0.46 18.16 7.62 29.08 4.96
93 A998 CS00213 2.63 0.30 18.45 7.87 29.25 4.70
94 A9 A8 CS00215 4.25 0.24 29.84 8.00 42.33 7.44
95 A8 CS00216 2.77 0.16 20.30 6.07 29.31 4.94
96 A9A8 CS00218 1.94 0.25 16.82 7.24 26.24 3.82
97 A CS00219 2.77 0.22 19.50 4.48 26.96 4.87
98 &3 CSRV056 1.16 0.10 18.42 7.33 27.01 3.13
99 &3 CS00220 1.98 0.16 17.20 5.84 25.19 3.84
100 23 (CS00221 2.96 0.41 14.15 5.43 22.96 4.64
101 HEF  (CS00223 1.85 0.26 1518 6.49 23.77 3.56
102 HEF  (CS00224 3.08 0.43 18.36 5.80 27.67 5.19
103 UEF  CS00226 1.99 0.42 16.70 7.68 26.79 3.94
104 UEF CS00228 2.50 0.36 14.55 5.75 23.17 4.20
105 UE=F  CS00230 1.30 0.00 14.60 6.53 2244 2.83
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Homologs , mg / 100g samples

AW TR AY WE
a -T B-T y-T § - T  Tota-T a-TE/100g”
106  W4EF  CS00231 2.98 0.36 16.94 469 24.97 4.90
107 U4EF  CS00232 153 0.00 18.35 575 25.62 3.42
108 WEF  CS00233 1.72 0.05 1815 6.86 26.78 3.63
109  Y4EF  CS00234 2.85 0.42 16.06 5.19 2452 472
110 WEF  CS00240 1.23 0.00 18.06 552 24.81 3.09
111 YUEF  CS00241 1.66 0.26 20.58 10.05 32.54 3.95
112 YEF  (CS00242 3.37 0.42 14.49 4.33 22.62 5.08
113 UEF  CS00243 1.09 0.00 16.88 5.24 23.20 2.83
114 Y=E3F (CS00244 346 053 1756 5.32 26.38 554
115 YE3F  (CS00245 413 0.94 15.16 5.07 25.31 6.17
116 W4EF  CS00246 1.98 0.09 17.30 4.38 23.75 3.80
117 UEF  CS00248 1.14 0.08 20.76 6.54 2852 3.32
118 UEF  CS00252 1.33 0.00 13.66 473 19.72 2.74
119  4YEF  CS00254 1.76 0.00 21.03 5.01 27.80 3.92
120 UEF  CS00256 157 0.05 13.98 350 19.11 3.03
121 YEF  CS00257 217 0.00 20.10 8.44 30.71 4.26
122 4UEF  CS00259 2.14 0.22 16.04 4.90 23.31 391
123 YEF  CS00260 308 0.27 14.48 4.36 22.19 471
124 YEF  CS00261 252 0.37 15.32 4.90 23.10 4.28
125 UEF  CS00262 2.36 0.49 18.29 8.64 29.79 452
126 UEF  CS00265 1.73 0.16 15.96 4.29 22.14 345
127 UEF  CS00266 1.17 0.00 1954 581 26,51 3.18
128  uUEF  CS00267 2.12 0.00 18.20 5.78 26.09 3.99
129 UEF  CS00268 2.32 0.00 15.84 3.86 22.02 3.94
130 4WEF  CS00271 2.77 0.37 19.40 8.05 30.59 498
131 4WEF CS00273 2.05 0.27 16.97 752 26.81 3.96
132 UEF  (CS00274 1.22 0.10 1594 6.42 23.69 2.93
133 UEF  CS00275 1.43 0.00 24.73 7.44 33.59 3.97
134 YEF (CS00277 303 0.38 20.15 6.88 30.43 5.30
135 UEF  CS00278 2.15 0.00 17.21 6.67 26.03 3.93
136 W4EF  CS00279 1.10 0.00 1353 5.33 19.95 250
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Table2-16. Average, maximum and minimum tocopherol contents in different groups of

Korean Soybean Germplasm.

Homologs , mg / 100g samples

T--(n) Statistics -

«a T B-T y-T &-T Tota-T aTE/100g”
Maximum 356 0.99 2400 1055 3691 6.15
T EE18) Minimum 1.09 0.01 14.01 468 22.84 2.73
Average 937 0.33 1878 747 2894 448
Maximum 9.77 335 2390 1067 3367 12.80
A3(49) Minimum 0.93 0.00 9.66 369 1475 2.33
Average 2,60 0.39 1780 658 2736 464
Az Maximum 425 102 2084 1295 4203 7.44
Minimum 126 0.00 1308 448 2154 295
(30) Average 2.36 0.27 1794 705 2762 4.36
Maximum 413 0.94 2473 1006 3359 6.17
2(39) Minimum 1.09 0.00 1353 350 1911 2,50
Average 2.10 0.21 1718 59 2544 3.98
Maximum 9.77 3.35 2084 1295  42.98 12.80
Total136)  \finimum 093 000 966 350 1475 233
Average 2.38 0.30 1778 662 2708 438

U, A4 99 d(11S,79)9] W], 449 9 =2 Ee 4
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73.37kDaoll A @A band7} T E Ao}t 1T104397> @A band7} Ed A gt =
gk gel oA Aol AHEEH @l band®] FHAAC AgE YERW Y  positions H] a3
B 1T1043972] @2 band no. 12 64¢]% @A band no. 2+ 9001 ) Th Keburie] 74 $-
@A band no. 12 6501 @A band no. 2= 85ATE FFF 2 A$ @A band no. 1
<2 65017 @A band no. 2= 75°]3 @9 A band no. 32 86012 E} IT1043973 =3
Hlws] B e awmA pand Y positiono] 65, 75, 86¢1 ¥FHA IT104397-8 64, 90¢
I IT104397% KeburiE ®lala] W Keburix @92 band® Y positiono] 65, 8521
IT104397- 64, 901 At} ook 22 A3E B IT1043972  a’9t a-subunite] 2%
& g AT EF IT10439791 4 Solgh @l bande] LHEFES B S-subuniti
KA pixel totalgte] IT1043972 200079.5¢1" Keburit 102220.2¢]31 &332 133413.6°]
o}, 3EFo] W& IT1043972 pixel totalgte]l 1.508] F7Fstsdl o™ Keburiol IT104397-&
pixel totalgto] 1.95¥] Z7}atich. 1T1842229F ®laa] ®¥ pixel totalgke]l 4.988) <7134
o},

Moo 2o
o o 2 32

O

32
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Table 2-17. Differences in protein bands two wild-type soybeans and two soybean

cultivars.

Line ngd Wlfiglht poszgﬁon Pixel totalPixel total(%)Line Brf‘;fd wlgiglm Y posotionPixel total tof;’l‘&)
1T 97+ 61 8319095 1353 1 s2u 65 1138347 882
2 66+ 97 1162771 1884 2 719 75 8283328 642

w3 e 167 6480899 105 3 7337 86 1225571 949
4 30+ 221 1169051 1895 4 6326 99 415258 322
5 201 321 6127305 993 5 6Ll 119 385477 298
6 144+ 394 1743188 2825 6 5877 126 4021382 311
1 8289 64 9152002 966 7 5653 133 1334136 1033
9 7176 90 1278837 1349 8 5004 155 2009832 156
36422 110 2394342 253 9 4681 167 313518 243
4 578 129 2000795 2111 10 419 187 1684744 1305
5 5004 155 3693222 39 3 1 375 207 5516323 427
6 438 179 4436366 468 12 3667 211 331293 257
7 4053 193 17069.86 18 13 3319 229 1390085 108
8 3064 197 2106698 222 14 297 210 203393 158

| 9 BT 25 2066 2.99 15 2688 267 1145782 0.89
10 3122 240 106353 112 16 2406 287 1804425 14
11 2826 258 243481 257 17 1949 325 1751004 1356
12 2201 303 4233161 447 18 1803 339 263758 204
13 2048 316 6999536 738 19 159 361 63689.01 509
14 1763 343 6748141 7.2 20 1397 385 4l1271 319
15 1544 367 263641 278 21 11 A28 3783009 293
16 1307 397 6317225 666 1 s2a 65 6573263 818
17 117 417 2036816 215 2 7199 75 5876606 731
18 1047 437 3203147 338 3 737 8 7720769 961
1 8244 65 8049135 74 4 6364 98 22401 279
2 7378 8% 1141675 1049 5 6L78 17 2017056 363
36903 97 2664634 245 6 591 125 1332325 166
A 6247 115 3380101 311 7 5716 131 40146.19 5
5 5812 128 5411034 497 8 5004 155 155055 193
6 5653 133 1022202 939 9 4631 167 1283544 16
7 4948 157 2077434 274 10 4213 185 6926144 862
8 4681 167 2230967 205 4 133 202 23506 2B
9 4236 185 1063824 978 12 3708 209 2084156 259
10 3771 206 5739819 528 13 3319 229 13123 163

2 11 3627 213 3BA4367 2.9 1 314 230 19166.63 238
12 3337 28 2184351 201 15 2688 267 971594 121
13 314 239 1616384 149 16 2392 288 1497813 186
4 207 249 2057217 207 17 2014 319 5600113 697
15 2703 266 1450167 133 18 1949 325 646275 802
16 2406 287 1903151 175 19 1823 337 2513556 313
171981 322 174907 16.08 20 1605 360 80995 1059
18 1803 339 3099634 285 21 1412 383 3876031 482
19 1614 359 6494485 597 22 1113 426 2975738 37
20 1428 381 4028268 37
21 1131 423 2294951 211
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OFAF 100F] wE wuld sheks BASh A3(HE 2-18), 7S @A S o]F &= a’) a, B
—subunit ¥ HFE a-> a'-> B-subunit AR o] =oki=d|, o]+ Fvlt gl E
2o Aeoldtt a'-subunit $HES Fulth 11.75%6723.44%0°l ©]2& WolE HIoW a

'~subunit &l Hit2 17.3%% 3L, oFAF FolA IT 191201¢] 2344%= 7} =%k, 1
182940°] 11.75% = 7} Skt a-subunit $F3F2 13.08%720.23%°] o2& WolE R
™ a-subunit $FFe] Hre 22.12%0°]3L, IT 184103°] 29.23% 74 =9ko ™, IT 183386°]
13.08% = 7} vrtth B-subunit o] Wt 1247%°]a, IT 183006°] 19.87%= 7}
okl IT 184103¢] 4.0602 7} viokth olo] w& 115/7594 Hl g2 e 0.93%% IT
1842227} 0.73% %= 71 wkgkom IT 104397¢] 1.66% = 7Fd = 9kth.

FEEFT 64T W dwd g B4 A 2-19), 7S @A S o] F
—subunit $#&Fe] HFE o> a'-> B-subunit wAZ FFo] g, ol FFwoh iR
22 4ol drl o/ -subunit - FFT VL 8.46%715.69%0 o] 2= WolE R o,
a’-subunit &9 HF- 1267% R, A EFT FolA Songhakkong©| 8.46%= 7173 ok
a1, Anpeongkong®] 15.69% % 7} 3= tth. a-subunit %S 145%22.7%°] o2& Wol=
B on a-subunit FFS S 18.35%0°] i1, Namcheonkongo] 22.7% = 7Fd =komn,
Dankyeongkong®] 145%% 7} Ytttk B-subunit  ¥FEFe]  HS 10.89%°] a1,
Hwangkeumkong®] 21.39%% 7} =931, Pungsannamulkong©] 7.18%°. = 7174 vttt}
oo wE 11S/7S¢ Hl&> H 1.39% = Hwangkeumkong©] 1.00%Z 7} ywrgkom
Jangdanbaekmok®] 1.64% = 7} 3=ttt

ARE 605 wE g kS FAF AR 2-20), 7S EHHS o] F= B
—subunit &% HiS a-—> o'-> B-subunit AR FaFo] w3k, o= FFvi -
T 2S AFgoldn o' -subunit FEFE FEUITE 941%716%¢] o] 2+ WolE How, a
‘~subunit $FaFe] > 1245% a1, A F FolA IT 22351 941%= 7F7 wiokar, IT
115898¢] 16% = 7} =4t} a-subunit 2 12.062%6723.35%0 ©]2&= WolE H o,
a-subunit g HT-S> 17.61%°]aL, IT 2128600] 23.35% % 7} =kem™, IT 115861°]
12.06% = 717 vEkt). B-subunit $FaFe] WS 12.24%°] a1, IT 1862300] 7.49% = 713
ki, IT1418600] 17.66%°.= 7} =kr), o]eo] w& 115/75«] H &2 Hi 1.36%= IT
1559989 1.00% = 7} stekom IT 227390 1.58% = 71 =k}

!
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Table 2-18. Variations of 7S(a’, a, Bsubunit) and 11S protein concentrations and 11S/7S
ratio in wild soybeans.

7S . N .
IT NO. - . E Total 11S 11S/7S ratio
77777777777777777777777777777 %7777,77777,77777,77777,77777,7
104397 12.38 18.88 6.40 37.66 62.34 1.66
191206 12.40 14.85 11.79 39.05 60.95 1.56
188353 13.73 16.51 9.11 39.35 60.65 1.54
188386 14.77 13.08 12.24 40.08 59.92 1.49
191701 15.31 19.74 5.90 40.96 59.04 1.44
184246 12.91 16.61 11.93 41.45 58.55 1.41
184229 18.82 1457 9.10 42.49 57.51 1.35
183052 13.93 18.09 11.29 43.30 56.70 131
191697 12.09 20.87 10.81 43.76 56.24 1.28
183413 14.55 18.30 10.92 43.77 56.23 1.28
188392 13.36 20.48 10.95 44.79 55.21 1.23
182838 14.07 18.28 12.73 45.09 5491 1.22
182841 16.92 19.22 9.17 45.31 54.69 1.21
183014 14.47 20.56 11.35 46.38 53.62 1.16
191207 15.19 19.39 11.95 46.53 53.47 1.15
178535 16.07 22.86 7.86 46.79 53.21 1.14
195575 16.12 16.59 14.08 46.79 53.21 1.14
195569 14.31 15.32 17.16 46.79 53.21 1.14
179812 17.82 16.49 12.77 47.07 52.93 1.12
191700 17.60 15.86 13.63 47.09 5291 1.12
182958 17.09 20.92 9.12 4713 52.87 1.12
195576 12.21 23.05 12.04 47.30 52.70 1.11
182977 18.60 14.97 13.88 47.45 52.55 1.11
188407 15.64 18.61 13.23 47.48 52.52 1.11
191208 13.84 18.20 16.71 48.75 51.25 1.05
182864 17.17 17.08 14.88 49.13 50.87 1.04
182839 16.19 22.32 10.82 49.33 50.67 1.03
195560 16.14 21.17 12.10 49.41 50.59 1.02
183045 18.11 20.84 10.87 49.82 50.18 1.01
184225 14.52 19.32 16.03 49.86 50.14 1.01
182869 18.22 19.13 12.62 49.97 50.03 1.00
188386 18.10 23.58 8.38 50.07 49.93 1.00
184142 15.29 21.36 13.44 50.09 4991 1.00
184161 17.39 24.78 8.26 50.43 49.57 0.98
184261 16.62 21.85 12.14 50.61 49.39 0.98
183105 20.06 23.78 6.88 50.72 49.28 0.97
162903 14.55 2191 15.04 51.50 48.50 0.94
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IT NO. - . 5 Total 11S 11S/7S ratio
77777777777777777777777777777 %7777,77777,77777,77777,77777,7
182853 19.87 22.72 8.94 51.53 48.47 0.94
183013 17.50 26.94 7.22 51.67 48.33 0.94
195550 15.74 24.41 11.55 51.70 48.30 0.93
184247 15.49 20.71 15.69 51.89 48.11 0.93
178550 16.58 21.82 13.52 51.92 48.08 0.93
178539 16.50 21.16 14.28 51.94 48.06 0.93
188418 14.98 23.68 13.56 52.22 47.78 0.91
188399 15.23 20.31 16.77 52.31 47.69 0.91
195562 22.19 22.85 7.28 52.32 47.68 0.91
188400 16.99 23.59 12.07 52.65 47.35 0.90
178538 17.77 29.18 5.84 52.78 47.22 0.89
178492 15.11 22.40 15.38 52.89 4711 0.89
182992 16.20 24.47 12.86 53.53 46.47 0.87
184175 14.93 22.16 16.54 53.63 46.37 0.86
184183 19.15 23.39 11.14 53.67 46.33 0.86
195544 18.22 27.41 8.16 53.79 46.21 0.86
182849 18.01 20.29 15.66 53.96 46.04 0.85
184208 16.00 20.08 18.03 54.11 45.89 0.85
188417 18.84 19.71 15.59 54.14 45.86 0.85
188368 16.01 24.27 13.99 54.27 45.73 0.84
195554 21.52 24.69 8.07 54.28 45.72 0.84
179811 18.77 28.33 7.34 54.44 45.56 0.84
182940 11.75 26.67 16.33 54.75 45.25 0.83
191200 21.43 25.40 7.94 54.76 45.24 0.83
162904 20.14 25.79 8.94 54.87 45.13 0.82
191201 23.44 24.54 6.96 54.95 45.05 0.82
191703 12.63 17.92 24.45 55.00 45.00 0.82
184166 13.27 25.87 15.91 55.05 4495 0.82
195573 16.90 25.03 13.14 55.07 4493 0.82
184103 22.03 29.23 4.06 55.31 44.69 0.81
182822 15.25 28.72 11.35 55.32 44.68 0.81
184212 16.86 26.07 12.78 55.71 44.29 0.80
182860 19.25 21.11 15.46 55.82 4418 0.79
188431 19.12 25.14 11.69 55.94 44.06 0.79
103384 18.47 26.03 11.46 55.96 44.04 0.79
195552 21.86 26.28 7.85 55.99 44.01 0.79
183002 14.56 25.30 16.14 56.00 44.00 0.79
183050 21.62 25.64 8.79 56.04 43.96 0.78
183065 20.60 28.86 6.66 56.12 43.88 0.78
184204 19.60 24.84 11.82 56.26 43.74 0.78
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IT NO. - . 5 Total 11S 11S/7S ratio
77777777777777777777777777777 %7777,77777,77777,77777,77777,7
188365 19.72 19.65 16.90 56.27 4373 0.78
195558 22.01 2451 9.80 56.32 43.68 0.78
191202 21.83 22.54 11.97 56.34 43.66 0.78
195568 18.66 23.90 13.80 56.36 43.64 0.77
191205 17.65 20.67 18.07 56.38 43.62 0.77
184186 18.81 22.57 15.05 56.43 4357 0.77
184253 20.40 26.88 9.25 56.53 43.47 0.77
183412 21.04 23.42 12.08 56.55 43.46 0.77
184155 19.79 22.90 13.90 56.59 43.41 0.77
178480 19.70 20.06 16.95 56.71 43.29 0.76
182863 20.28 22.72 13.93 56.93 43.07 0.76
191702 16.21 19.16 21.57 56.94 43.06 0.76
183033 18.41 23.69 14.87 56.97 43.03 0.76
195557 21.04 27.15 8.82 57.01 42.99 0.75
182859 14.41 20.74 21.96 57.11 42.89 0.75
188413 21.06 25.95 10.13 57.14 42.86 0.75
178534 20.01 23.15 14.02 57.18 42.82 0.75
182581 18.68 20.44 18.35 57.47 42.53 0.74
105209 18.87 2391 14.73 5751 42.49 0.74
183006 18.91 18.83 19.87 57.61 42.39 0.74
184235 18.68 27.02 12.08 57.78 42.22 0.73
178475 18.71 24.95 14.14 57.80 42.20 0.73
184222 18.00 24.34 15.56 57.90 42.10 0.73
Mean 17.30 22.12 12.47 51.88 48.12 0.93
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Table 2-19. Variations of 7S( a’, a, Bsubunit), 11S protein concentrations and 11S/7S
ratio in Kkorea soybean varieties.

Variety name o o s B Total 11S 1 Jr%?
,,,,,,,,,,,,,,,,,,,,,,, %,,,,,,,,,,,,,,,,,,,,,,,

Jangdanbaekmok 11.80 15.12 11.02 37.94 62.06 1.64
Kanglim 12.40 16.13 10.11 38.65 61.35 1.59
Kwangkyo 12.35 17.11 9.64 39.10 60.90 1.56
Danwonkong 9.71 18.59 10.94 39.24 60.76 1.55
Solokkong 10.79 18.21 10.52 39.53 60.47 1.53
Hill 10.26 19.15 10.26 39.68 60.32 1.52
Sowonkong 13.65 18.77 7.32 39.74 60.26 1.52
Daewonkong 12.80 16.11 10.86 39.76 60.24 1.51
Somyeongkong 12.37 16.01 11.43 39.81 60.19 151
Kwangdu 11.87 16.94 11.08 39.90 60.10 151
Paldalkong 9.21 21.08 9.61 39.91 60.09 151
Jangyeobkong 13.44 15.49 11.02 39.95 60.05 1.50
Songhakkong 8.46 21.85 9.80 40.11 59.89 1.49
Jangsukong 13.01 16.25 10.98 40.24 59.76 1.49
Sohokong 11.65 18.28 10.32 40.26 59.74 1.48
Samnamkong 13.37 15.50 11.39 40.26 59.74 1.48
Dajangkong 13.64 19.24 751 40.39 59.61 1.48
Geomjeongkong 1 12.60 17.27 10.58 40.44 59.56 1.47
Bangsakong 12.26 18.53 9.69 40.49 59.51 1.47
Kwangankong 12.25 17.43 10.92 40.60 59.40 1.46
Eunhakong 10.13 19.20 11.30 40.63 59.37 1.46
Baegunkong 12.12 17.62 10.90 40.63 59.37 1.46
Bongeui 12.37 15.72 12.58 40.67 59.33 1.46
Danbaegkong 13.01 15.87 11.93 40.81 59.19 1.45
Geomjeongkong 3 13.60 17.26 9.97 40.83 59.17 1.45
Milyangkong 11.90 18.67 10.27 40.85 59.15 1.45
Sobaegnamulkong 13.84 18.75 8.29 40.87 59.13 1.45
Soyangkong 12.87 17.37 10.64 40.88 59.12 1.45
Sinpaldalkong 2 14.20 17.03 9.78 41.01 58.99 1.44
Jangmikong 12.27 17.89 10.95 41.11 58.89 1.43
Muhankong 9.52 18.64 13.00 41.17 58.83 1.43
Dankyeongkong 11.20 14.50 15.50 41.20 58.80 1.43
Jangbaegkong 12.35 17.43 11.47 41.26 58.74 1.42
Duyoukong 13.01 18.67 9.69 41.36 58.64 1.42
Dagikong 12.58 18.13 10.85 41.56 58.44 1.41
Jinyeulkong 13.54 17.12 10.90 41.56 58.44 1.41
Haman 11.04 21.21 9.46 41.71 58.29 1.40
Paldonamulkong 13.53 18.43 9.90 41.86 58.14 1.39
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] 7S . 11S/7S
Variety name o o R Totdl 11S ratio

Geomjeongolkong 13.08 17.96 10.92 41.95 58.05 1.38
Bukwangkong 11.00 18.57 12.46 42.03 57.97 1.38
Sinpaldalkong 13.17 19.15 9.72 42.04 57.96 1.38

Namulkong(Saemaeultae)  14.54 18.26 9.29 42.08 57.92 1.38
Pungsannamulkong 15.46 19.63 7.18 42.27 57.73 1.37
Geumkangkong 12.66 18.59 11.06 42.30 57.70 1.36
Namulkong(Olialtae) 14.89 18.63 891 42.43 57.57 1.36
Pureunkong 13.27 20.25 9.05 42.57 57.43 1.35
Dawonkong 13.28 19.48 9.95 42.71 57.29 1.34
Ilmikong 12.81 20.23 9.73 4277 57.23 1.34
Namhaekong 12.50 17.89 12.80 43.19 56.81 1.32
Dachaekong 14.26 16.54 12.41 43.21 56.79 1.31
Anpeongkong 15.69 19.25 8.41 43.35 56.65 1.31
Doremikong 13.08 18.42 11.96 43.46 56.54 1.30
Jinmikong 14.51 22.36 712 43.99 56.01 1.27
Seonamkong 12.07 20.11 12.14 44.33 55.67 1.26
Alchankong 13.37 20.34 11.27 4498 55.02 1.22
Cheongjujaerae 13.49 18.92 12.59 45.00 55.00 1.22
Saebyeolkong 12.08 22.42 10.54 45.03 54.97 1.22
Bokwangkong 15.24 18.07 11.84 45.14 54.86 1.22
Jangkyeongkong 11.92 19.75 13.55 45.22 54.78 1.21
Namcheonkong 14.74 22.70 8.31 45.76 54.24 1.19
Danyeobkong 13.52 17.95 14.34 45.81 54.19 1.18
Dongpuktae 14.36 18.76 14.10 47.22 52.78 1.12
Manlikong 13.73 20.50 13.33 47.56 52.44 1.10
Hwangkeumkong 11.16 17.39 21.39 49.94 50.06 1.00
Mean 12.67 18.35 10.89 41.91 58.09 1.39
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Table 2-20. Variations of 7S( a’, a, Bsubunit) and 11S protein concentrations and 11S/7S
ratio in Local soybeans.

7S . e
IT NO. o N s Total 11S 11S/7S ratio
_____________________________ %________________________________
22739 12.72 14.35 11.67 38.74 61.26 1.58
186173 13.31 14.00 11.55 38.86 61.14 1.57
153898 12.48 15.26 11.26 39.00 61.00 1.56
104620 11.70 17.10 10.26 39.06 60.94 1.56
142886 10.44 16.10 12.62 39.16 60.84 1.55
23122 13.55 13.49 12.51 39.55 60.45 1.53
115861 11.77 12.06 15.81 39.64 60.36 1.52
22636 11.27 18.51 10.18 39.95 60.05 1.50
153922 13.99 14.48 11.58 40.05 59.95 1.50
115600 12.89 18.98 8.32 40.19 59.81 1.49
105824 13.93 16.02 10.25 40.20 59.80 1.49
115401 11.37 16.32 12.50 40.20 59.80 1.49
21631 11.40 19.31 9.50 40.21 59.79 1.49
163573 10.59 17.09 12.57 40.25 59.75 1.48
186230 14.31 18.59 7.49 40.39 59.61 1.48
21573 11.06 15.88 13.54 40.48 59.52 1.47
113179 10.35 14.52 15.68 40.56 59.44 1.47
22351 9.41 16.56 14.59 40.56 59.44 1.47
105340 11.34 19.68 9.68 40.71 59.29 1.46
186106 12.53 15.58 12.73 40.85 59.15 1.45
115485 12.01 20.83 8.08 40.92 59.08 1.44
121517 9.72 16.68 14.59 40.99 59.01 1.44
141573 11.10 18.93 10.99 41.02 58.98 1.44
141603 11.79 18.29 11.01 41.08 58.92 1.43
100998 12.83 14.92 13.39 41.14 58.86 1.43
21634 11.02 19.86 10.26 41.14 58.86 1.43
112853 13.60 16.05 11.51 41.16 58.84 1.43
104013 10.10 17.37 13.80 41.27 58.73 1.42
115194 11.01 14.65 15.69 41.34 58.66 1.42
153422 13.66 17.50 10.25 41.41 58.59 1.41
119899 12.62 19.32 9.54 41.47 58.53 1.41
156262 12.99 18.51 10.02 41.52 58.48 1.41
110951 10.62 14.43 16.53 41.57 58.43 1.41
108929 13.69 17.46 10.59 41.74 58.26 1.40
142809 10.31 18.51 13.30 42.12 57.88 1.37
153727 10.14 15.90 16.15 42.20 57.80 1.37
21571 13.20 19.82 9.22 42.24 57.76 1.37
108966 12.84 16.02 13.46 42.32 57.68 1.36
110976 11.82 17.23 13.48 42.53 57.47 1.35
186216 12.99 19.06 10.55 42.60 57.40 1.35
154755 11.57 21.00 10.21 42.78 57.22 1.34
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IT NO. o« . B Total 11S 11S/7S ratio
_____________________________ %________________________________
K003320 14.48 20.48 7.82 42.79 57.21 1.34
104304 10.83 18.87 13.71 43.41 56.59 1.30
105286 13.99 17.53 12.10 43.62 56.38 1.29
112863 11.90 15.44 16.60 43.94 56.06 1.28
110993 13.76 17.71 12.71 44.18 55.82 1.26
153681 15.21 19.03 10.01 44.25 55.75 1.26
141605 12.44 18.01 13.83 44.28 55.72 1.26
21702 14.33 19.28 10.90 44,51 55.49 1.25
186138 11.03 18.88 14.88 44.80 55.20 1.23
22156 14.13 18.28 12.57 44.98 55.02 1.22
115394 14.05 20.57 10.55 45.17 54.83 1.21
115853 14.65 16.41 14.33 45.39 54.61 1.20
141860 11.88 17.22 17.66 46.76 53.24 1.14
115898 16.00 21.61 9.16 46.77 53.23 1.14
212860 14.48 23.35 9.06 46.88 53.12 1.13
141870 14.21 19.56 13.22 46.99 53.01 1.13
22397 13.64 17.44 16.10 47.19 52.81 1.12
134351 14.92 21.38 12.00 48.31 51.69 1.07
155998 10.89 19.21 20.01 50.10 49.90 1.00
Mean 12.45 17.61 12.24 42.29 57.71 1.36
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Fig. 2-9. Silver-stained 2-DE gel of separated wild-type soybean collection(IT184222).
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Fig. 2-10. Silver-stained 2-DE gel of separated wild-type soybean collection(IT1833365).
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Fig. 2-11. Silver-stained 2-DE gel of separated wild-type soybean collection(IT183033).
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Fig. 2-12. Silver-stained 2-DE gel of separated Hwangkeunkong.
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Fig. 2-13. Comparison of protein on Hwangkeumkong and wild-type soybeans using 2-DE
(IT184222, IT188365, 1T183033, Hwangkeumkong).
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IT183033

Hwangkeumkong

Fig. 2-14 Comparison with protein spots of basic region on 2-DE gels(IT184222,
IT188365, IT183033, Hwangkeumkong).
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A% A3} spot no. 1, 2, 3, 102 Glycinin Gy4 precursor® @ 4% o™ spot no. 4+

Glycinin G3 precursor® 54 %2t} Spot no. 5, 7, 9% Glycinin Gl precursor® %73 %A
o spot No. 6, 82 Glycinin chain A2Bla precursor® &% At} 10712] spots &= 11S
seed storage protein(globulins) familyel] &3] A= Gl AT} FAgE dwld =z FA = Qo)

17472 duid EelolA F4H

E

4 A% B AgeudE AN /e 9

AW Asnch o we Fo Aguudel FYH AL

N

- 159 -



Table 2-21. Identified of protein spots from two-dimensional gel analysis of total soybean

seed protein.(No. of spots are shown at Fig. 2-8.)

Spot  Mascot Gi accession

pl Mr Protein name

no. score number
1 326 5.21 63.8 81779 Glycinin Gy4 precursor
2 461 5.21 63.8 81779 Glycinin Gy4 precursor
3 442 5.21 63.8 81779 Glycinin Gy4 precursor
4 506 5.28 54.3 99909 Glycinin G3 precursor
5 421 5.89 55.6 121276 Glycinin G1 precursor
Glycinin chain A2Bla
6 321 5.56 54.2 72295
precursor
7 329 5.89 55.6 121276 Glycinin G1 precursor
Glycinin chain A2Bla
8 349 5.56 54.2 72295
precursor
9 228 5.89 55.6 121276 Glycinin G1 precursor
10 315 5.21 63.8 81779 Glycinin Gy4 precursor

ol wuld wtg kS Bl IT104397S Bl EFFEY o)A 7|gE5 & o] &3te] o
WA spots®] WA %S 1T1043973 1T184222, 1T1043973 Keburi, 223 I1T1043973 3
TS ARty 2-15). oAU H7|FdES 3 gel olnAE v BW [T1043977%
IT184222, 1T1043972 Keburi, L8] 3L IT104397%} &3ollA ©uld spots & Fido] 4
st ApolE Hth IT1043977 IT1842225 wlaws] B 66.0~97.0kDat-oll Al 1T104397-2

¢

A spoto] W o] Ao gl WhHel IT18422201 4= vl spoto] ¥ F AT}, 450~
66.0kDat- 2] AP Rl A IT1043972 ©9d spoto] TdAF oL ITI8422%: w4
spot®] A A ekskty. WAl 30.0~45.0kDattE-o] ARG R Eo A= 1T1043979] wh A
spot L&A eroko} IT184222%= Wil A spoto] & ¥t} 14.4~20.1kDa-#9] w2
spot LAYLLS 53] A7|dFEolA EHe Aols Bk IT104397% 539 44+

IT1043973 IT184222% FARSE Wl b s Bt

IT1043972 Keburi®] 7%= IT1043972 1T184222¢F FAFSH el wre o &
a’-subunite] A2 % Keburit 1T1842229F 3o Hl&] 66.0~97.0kDaf-#2] wula spot
Hd gdel A 2ol S B ATE IT1043973% 1T184222, —1€]al 1T1043972 Keburi
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Fig. 2-15. Comparison with protein spots on wild-type soybeans seed using

2-DE(IT104397, 1T184222, Hwangkeumkong, Keburi ).
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Fig. 2-17. Comparison with protein spots of specific region on 2-DE gel.
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Fig. 2-19. Comparison with protein spots of specific region on 2-DE gel.

30.0 kDa®] @715 EolA IT18422201 = @A & &l spotse] 1T10439701 A
AN A= A Ed A E 2-20).

- 165 -



Fig. 2-20. Comparison with protein spots of specific region on 2-DE gel.
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Fig. 2-22. Comparison with protein spots of specific region on 2-DE gel.
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Fig. 2-23. Comparison with protein spots of specific region on 2-DE gel.
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Spot no. 29v= A=EAbe] v Al7] i otz Tle] EgtE o]l gibberelling E A ol
Byl gl g EALdt @A spot no. 7, 8, 99 A= FFolA] gel Imaged
Hl 7} B7F5389 oW spot no. 118 3ol AE a-subunite ® A EAA T IT104397¢
A Feyx &Zkow spot no. 24, 25, 26, 27 metallothionein-like protein [Fragaria
vescal , putative DNA-binding protein [Dendrobium grex Madame Thong-In], unknow
protein, 5 -partial [Oryza sativa (japonica cultivar-group)], maturation polypeptide [Glycine
max] = 53 AT 1T10439700 A ZdA el 83 2kol& ®<Sl spot no. 4, 5, 62 54
A3} spot no. 4= nucleic acid binding / zinc ion binding [Arabidopsis thalianal, spot no.
5% metallothionein [Triticum turgidum subsp, durum] 2.2 FA %2 2™ metallothionein<
Y Ta55S dddste Az 3719 52 WEES 7ML e ddEE dEA gl
UH(Giritch et al. 1998). Spot no. 62 class II metallothionein with homology to wheat Ec
[(Zea mays] °2 SAEAT IT1043970) A9 ¥ spot no. 28-S putative disease
resistance protein RPP8 [Arabidopsis thalianal &= =74 ¥ )t}

IT 104397 Hwangkeumkong

Fig. 2-24. Two-dimensional spot-excision map of 2-DE gel.
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Table. 2-22. Identified of protein spots from two—-dimensional gel analysis of total

soybean seed protein.(No. of spots are shown at Fig. 2-24.)

Spot  Mascot Gi accession

pl Mr Protein name

no. score number

1 60 8.73 7528 50899262  Unknown protein[Oryza sativa(japonica cultivar-group)]

2 80 5.88 50521 256427 CG4 beta—conglycinin[Glycine max]

3 69 4.65 8305 1103689  metallothionein-like protein [Lycopersicon esculentum)

4 52 8.59 27742 15230311 nucleic acid binding / zinc ion binding [Arabidopsis thalianal

5 61 4.44 7371 51243724  metallothionein [Triticum turgidum subsp. durum]

6 60 7.37 7700 987123 class II metallothionein with homology to wheat Ec [Zea mays]

7 53 4.10 4378 7920168  metallothionein-like protein 1 [Brassica oleracea)

8 48 5.00 7963 52353641 putative type-2 metallothionein [Oryza sativa (japonica
) cultivar-group)]

9 67 5.00 7963 52353641 putative  type-2 metallothionein [Oryza sativa (japonica
: cultivar-group)]

10 57 7.68 28415 1001955  unknown protein

11 302 5.23 65103 9967361 alpha’ subunit of beta-conglycinin [Glycine max]

12 219 5.07 70250 18536 unnamed protein product [Glycine max]

13 56 5.60 57921 121280 Glycin'in precursor [Contains: Glycinin A3 subunit; Glycinin B4

subunit]

14 52 9.45 11269 34898226  hypothetical protein [Oryza sativa (japonica cultivar-group)]

15 46 5.04 7091 3914070  Metallothionein-like protein 1 (MT-1)

16 43 4.87 7863 2497901 Metallothionein-like protein type 2

17 47 4.49 7291 2497902  Metallothionein-like protein type 2

18 46 6.33 26359 75674154  phytochrome A [Aristolochia kaempferi]

19 97 5.23 65103 9967361 alpha’ subunit of beta-conglycinin [Glycine max]

20 a4 8.96 27907 31433361 Transposable element protein, putative [Oryza sativa (japonica

cultivar-group)]

21 53 5.44 2408 576272 Chain I, Trypsin (E.C.3.4.21.4) Complexed With Bowman-Birk

Inhibitor
22 114 8.61 46262 18543 unnamed protein product [Glycine max]
23 221 8.61 46262 18543 unnamed protein product [Glycine max]
24 59 5.07 6572 2465006 metallothionein-like protein [Fragaria vescal
putative DNA-binding protein [Dendrobium grex Madame
25 45 9.32 19813 3929325 Thong-In
2% 51 6.06 12207 29150360 unknow protein, 5'-partial [Oryza sativa (japonica
) cultivar-group)]
27 39 6.33 50613 170010 maturation polypeptide [Glycine max]
28 39 6.43 35434 26452735  putative disease resistance protein RPP8 [Arabidopsis thalianal
29 43 8.99 5296 28274031  gibberellin regulated protein [Gossypium barbadensel
30 205 5.78 53657 225651 Glycinin AlaBx [Glycine max]
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Fig. 2-25. Comparison with protein bands on paddy field and upland field by
SDS-PAGE.(MW : Molecular weight, 1 : Hannamkong paddy field, 2 :
Hannamkong upland field, 3 : Baekcheonkong paddy field, 4 : Baekcheonkong
upland field, 5 : Hwangkeumkong paddy field, 6 : Hwangkeumkong upland
field, 7 : Danwonkong paddy field, 8 : Danwonkong upland field)
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w=o wla] oAl pixel totalzgtel 113w F7FSETE a-subunitF S HW =oAE
73.59kDacl Al 125948.7¢0] a1 wroll A= 73.18kDacll A 120427% =of H]3] oA pixel total#k
o] 1058 F7F8tth G-subunitf-S HWH =l A= 57.03kDacl Al 47529.50]1a1 Rrol| A =
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Table 2-23. Differences in protein bands of Hannamkong.

Mol weight Y posotion Pixel total Pixel total(%)
Paddy field Ugﬁgd Paddy field Uglej‘gd Paddy field Ugﬁgd Paddy field Ugle?gd
82.67 83.13 62 61 106788 | 1169795 | 7.28 7
7778 7778 73 73 101090 | 1142894 | 6.89 6.84
73.59 73.18 83 84 120427 | 1259487 | 821 753
70.39 70.39 91 91 21680 | 33347.41 1.48 1.99
67.72 67.72 98 98 65662 | 7437877 | 448 445
62.32 62.32 113 113 377055 | 40665.36 257 2.43
53.31 53.96 125 123 475295 | 45047.86 3.24 2.69
57.03 56.71 129 130 84069 | 109102.6 5.73 6.53
49.38 49.38 155 155 140705 | 20354.86 0.96 1.22
46.71 46.71 165 165 37084.5 | 45932.79 253 275
41.81 41.35 185 187 180150 | 1945539 | 12.28 11.64
37.01 37.22 207 206 82598 | 84925.72 5.63 5.08
36.2 36.4 211 210 52911 | 68481.72 361 4.1
32.77 32.95 229 208 13605 | 19203.86 0.93 1.15
31.17 30.32 238 243 16874 | 23059.81 115 1.38
29.49 29.49 248 248 30693 | 32320.29 2.09 1.93
26.84 26.84 265 265 111825 | 1224334 | 0.76 0.73
24.16 24.16 284 284 221365 | 21077.29 151 1.26
19.25 19.36 325 324 2054835 | 2557441 | 1537 153
16.03 16.03 358 358 91481 | 112392.1 6.24 6.72
14.04 13.96 382 383 63368 | 75089.63 435 4.49
11.37 11.37 420 420 400385 | 46558.13 273 2.79

M Fo A= a-subunitFES HWH =oil= 77.78kDacll A 106368°] a2 ko A =
78.65kDacll Al 113793.1% =] vl Lol A pixel totalgke] 1.078] =7}stA T a-subuniti-
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S B oA = 73.18kDacl A 1407660 a1 ®rol A= 73.18kDacll Al 146721 % 3=of H| 3}
wol A pixel totalgko] 1.04¥} ZF7}skith G-subunitFH#S HWH = A = 56.4kDaol A
1324020] 12 Wl A= 56.71kDacl 4] 124164.5% =ol H|3] oA pixel totalgko] -1.07¥] 7
2SFATHGEE 2-24).

Mo

Table 2-24. Differences in protein bands of Baekcheonkong.

Mol weight Y posotion Pixel total Pixel total(%)
Paddy field Uglej‘gd Paddy field Ugﬁgd Paddy field Ugﬁgd Paddy field Ugle?gd
83.13 83.13 61 61 974155 | 118606 6.67 6.66
7778 78.65 73 71 106368 | 113793.1 7.29 6.39
73.18 73.18 84 84 140766 | 146721 9.64 8.24
67.72 63.09 98 97 586055 | 57223.72 401 321
62.32 62.66 113 112 32052 | 43345.26 2.2 2.43
53.96 58.63 123 124 373415 | 65465.69 256 3.68
56.4 56.71 131 130 132402 | 1241645 |  9.07 6.97
49.38 49.38 155 155 226105 | 26027.26 1.55 1.46
46.46 46.71 166 165 499745 | 6032515 |  3.42 3.39
41.35 41.81 187 185 203659 | 2234442 | 1395 1255
37.22 37.43 206 205 639185 | 80517.13 |  4.38 452
36.4 36.4 210 210 59890.5 | 68359.12 41 3.84
32.95 33.13 228 227 18132 | 24078.76 1.24 1.35
31.17 31.17 238 238 137625 | 184533 0.94 1.04
29.66 29.66 247 247 252075 | 34194.2 173 1.92
26.84 26.99 265 264 138975 | 17716.69 0.95 0.99
24.29 24.29 283 283 18983 | 192177 13 1.08
19.46 1968 323 321 233169 | 2738678 | 1597 15.38
16.12 1621 357 356 63957 | 1475268 | 438 8.28
14.04 14.11 382 381 417055 | 70583.52 2.86 3.96
11.37 1156 420 417 26076 | 47080.02 1.79 2,64

ol

FaTolAE  @-subunitiS EW  =odlAe 7865kDaclAl 101734031 oA =
79.52kDacl Al 103662.9% = ulal] ol A pixel totalgke] 1.029] Z7}Fst3tl. a-subuniti
ES B = Ai= 73.99kDacl A 102563¢] 3L whol A= 74.41kDacll A 103762.9% I=of H]3|
kol A pixel totalgke] 1.01¥) F7F8Fth G-subunitF-#S HW 3, WA ddFTS
pixel totalgke] A AR FFFolA B =o A= 57.03Dacl Al 1412860 3 Lo A=
57.66kDaoll A 148729.3% +=°f H]al we A pixel totalgte] 1.0581 F7FsFATH(E 2-25).

T
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Table 2-25. Differences in protein bands of Hwangkeumkong.

Mol weight Y posotion Pixel total Pixel total(%)
Paddy field Ugﬁgd Paddy field Ugﬁgd Paddy field Ugljgd Paddy field Ugle?gd
83.13 84.05 61 59 1171895 | 129094.1 774 79
78.65 7952 71 69 101734 | 103662.9 6.72 6.34
73.99 74.41 82 81 102563 | 103762.9 6.78 6.35
71.97 72.37 87 6 465105 | 48345.74 | 3.07 2.96
68.47 63.85 9% % 579745 | 62821.86 3.83 3.84
63.01 63.36 111 110 318275 | 34369.24 2.1 2.1
59.61 59.61 121 121 54954 | 65628.36 3.63 4.02
57.03 57.66 129 127 141286 | 1487293 9.34 9.1
49,65 50.2 154 152 26018 | 23953.79 1.72 147
47.24 475 163 162 34720 | 34865.82 2.29 2.13
42.98 42,51 183 182 1709275 | 1740975 | 11.29 10.66
37.84 38.05 203 202 54084 | 77812.02 357 476
37.01 36.61 207 209 552005 | 51573.9 3.65 3.16
335 33.69 225 224 20810 | 21407.79 1.38 1.31
31.69 31.35 235 237 244935 | 16450.24 1.62 1.01
29.99 30.32 245 243 310665 | 3331841 2.05 2.04
27.14 27 44 263 261 163765 | 17187.37 1.08 1.05
2456 24.56 281 281 210185 | 25189.45 1.39 154
19.68 19.9 321 319 1843015 | 1945975 | 12.18 11.91
1821 18.21 335 335 416125 | 44657.86 2.75 2.73
163 163 355 355 91150 | 114532.2 6.02 701
14.35 14.27 378 379 426435 | 5772114 | 2.82 353
115 11.43 418 419 44911 | 50109.22 2.97 3.07

i

GAT A= @ -subuniti S HW E=olA = 79.525kDaoll A 121931¢0]a1 e A =
81.3kDaol| A 124487.35 =0l H|3] "ol A pixel totalgke] 1.02¥] Z7}8tith. a-subuniti-&
S B = A 74.82kDaoll A 1217050 31 ®roll A= 76.5kDacl A4l 131006.1% 3=of uv]3]
o A pixel totalzte] 1.089] Z7}stsdth. B-subunitiES ®H = A= 57.98Dacl A 129770
o3 W A= 58.96kDacll Al 11016722 <=°l #]3l] oA pixel totalgte] -1.788) 7FA3HS
o3 2-26).
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Table 2-26. Differences in protein bands of Danwonkong.

Mol weight Y posotion Pixel total Pixel total(%)
Paddy field Ugﬁgd Paddy field Ugﬁgd Paddy field Ugﬁgd Paddy field Ugleal‘gd
8199 8594 57 55 | 1436905 | 1402068 | 753 781
7952 813 69 65 121931 | 1244873 |  6.39 6.94
7482 765 80 76 121705 | 1310061 | 6.38 73
72.37 .77 36 85 45889 | 4475017 | 241 2.49
69.23 70.39 94 91 877055 | 7321039 | 46 4,08
63.36 64.07 110 108 20192 | 2741443 | 153 153
6197 62.66 114 112 22784 | 2937343 | 1.19 164
50,61 50.94 121 120 69639 | 6656806 | 365 371
5798 5396 126 123 120770 | 1101672 | 638 6.14
50.76 5133 150 148 26800 | 2178589 | 141 121
47776 4356 161 158 63731 | 5414483 | 36 3,02
4251 4347 182 178 | 2272125 | 2149636 | 11.91 11.98
3784 3348 203 200 172615 | 1691116 |  9.05 9.42
3387 3425 223 221 | 205405 | 2102938 |  1.08 1.17
30.49 30.83 242 240 | 314085 | 3017284 | 165 168
2759 279 260 258 14773 | 1323388 | 077 0.74
2497 2511 278 277 43208 | 340053 | 227 19
19.79 2001 320 318 225220 | 2219201 | 1181 12.36
1852 1872 332 330 | 649695 | 5218231 | 341 291
16.48 16,57 353 352 139121 | 1297492 | 7.9 723
14.43 14.43 377 377 67062 | 5467176 | 352 3.05
11.89 11.8 412 A13 | 331515 | 3050575 | 174 17
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Fig. 2-26. Comparison with protein spots on Hannamkong using 2-DE.
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Fig. 2-27. Comparison with protein spots on Beakcheonkong using 2-DE.

- 177 -



H pH3.5 - 10 | | pH3.5 - 10 _I
—— e l_l-;--‘-r T - -~ — -
kba & S ‘
97.07 & ‘
S T T TS |
45,0 . —--— - e = 4 }
A . p |
e S : &
30.0— - £y e ¢ 4
Of) e =~ " [- = -] ‘
: s e |- o ]|
” - - -— - - -
14.4— = -y > 5
Hwangkeumkong  Paddy field Upland field

Fig. 2-28. Comparison with protein spots on Hwangkeumkong using 2-DE.
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Fig. 2-29. Comparison with protein spots on Danwonkong using 2-DE.

2-DEE o]&3dto] & spotse] WHFGS vlug & hgFols dE spotsE 4070
E Awste] Image #4245 ©]€3te] protein normal volumes W W& TH(1d 2-30). vl
A3 oA @l spots normal volumes 71 2% spot no. 5, 10, 12, 18, 19, 22, 24,
27, 98, 30, 31, 32, 40 AQtnE BE 2otk =olA spot no. 1& WA A o2
v o] ZFadksdth REHCl spot no. 189 WA AX= oF1.3u) FUFSFATHGE 2-27). S

Fol A = AuiA] o] vz spotse] normal volume AWFA o2 7HA S B

o
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o} 40709l A spots 4 A 13709 w1 A spotse] normal volumes S 7FSFR L 27
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26

Hannamkong

Fig. 2-30. Protein spots of two—dimensional gel on Hannamkong.

Table 2-27. Comparison with protein spots from two-dimensional gel Image analysis of

protein volume.(No. of spots are shown at Fig. 2-30.)

¥ § Difference . § Difference
Spo Ul fld Py (0 e | 20 Qo G4 P B0 e
: . . i . "Paddy field’) : i i . . "Paddy field’)
1 0.141 0.057 -2.473684211 - 21 0.374 0.354 -1.056497175 -
2 0.101 0.055 -1.836363636 - 22 0.241 0.242 1.004149378 +
3 0.294 0.278 -1.057553957 - 23 0.1 0.069 -1.449275362 -
4 0.511 0.492 -1.038617886 - 24 0.058 0.059 1.017241379 +
5 0.964 0.968 1.004149378 + 25 0.55 0.367 -1.498637602 -
6 0.455 0.434 -1.048387097 - 26 0.659 0.236 -2.792372881 -
7 0.532 0.479 -1.110647182 - 27 0.273 0.309 1.131868132 +
3 0.444 0.334 -1.329341317 - 28 0.226 0.233 1.030973451 +
9 0.354 0.329 -1.075987842 - 29 0.561 0.453 -1.238410596 -
10 1.574 1.93 1.226175349 + 30 0.592 0.634 1.070945946 +
11 0.118 0.077 -1.532467532 - 31 0.509 0.618 1.214145383 +
12 0.119 0.157 1.319327731 + 32 0.491 0.638 1.299389002 +
13 0.231 0.19 -1.215789474 - 33 1.652 1.361 -1.213813373 -
14 0.302 0.273 -1.106227106 - 34 1.171 1.093 -1.07136322 -
15 0.24 0.233 -1.030042918 - 35 0.736 0.571 -1.288966725 -
16 0.242 0.233 -1.038626609 - 36 1.159 1.144 -1.013111888 -
17 0.164 0.145 -1.131034483 - 37 1.164 1.08 -1.077777778 -
18 0.295 0.407 1.379661017 + 38 0.661 0.469 -1.409381663 -
19 0.254 0.303 1.192913386 + 39 0.854 0.717 -1.191073919 -
20 0.321 0.278 —-1.154676259 - 40 0.824 0.866 1.050970874 +
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Fig. 2-31. Comparison with change of protein normal volume using histogram.

W Fo A FA] 407019 @A spotsE A WEle] protein normal volumes W] 13 TH
(719 2-32). Spot no. 1, 2, 3,9, 12, 13, 19, 20, 21, 22, 23, 24, 25, 27, 29, 30, 32, 33, 34, 36,
38, 39, 40& A QetaiE 74893 spot no. 1694 protein volumed W37 itk =
o A spot no. 26> 0dA AE7F oF 1.88) o4 A3 oH spot no. 99 TH A== 9F1.8
v o] F7FeAvH(GE 2-28). FHEF Aroke whilE W FoA e = AuiA] wed
spots®] normal volumeS AWtA o2 Z7tel= AeS Btk 407019 w9l A spots 241 2
I 23709l wwE spots®] normal volumes Z7F5Fal 1671+ FAastg o™ 170+ W37}t
Stk e F33s o2 AT = AuA] @ F spotse] normal volumes 571}

© d¥FS EAAv (L 2-33).
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Baekcheonkong

Fig. 2-32. Protein spots of two-dimensional gel on Baekcheonkong.

Table 2-28. Comparison with protein spots from two-dimensional gel Image analysis of

protein volume.(No. of spots are shown at Fig. 2-32.)

X . Difference . . Difference
Spot no. [I{?;:;d ‘f,ls%d ;ao(i?: f{leld ('Upland field’ v |Spot no. I{\};);f;d ‘f,ls%d ;ﬁi‘z f\17e011d ('Upland field’ v
: ' : ' 'Paddy field’) : ' ' ' 'Paddy field’)
1 1.052 1.172 1.114068441 + 21 0.685 0.696 1.016058394 +
2 0.17 0.172 1.011764706 + 22 0.84 0.863 1.027380952 +
3 0.161 0.182 1.130434783 + 23 0.713 0.764 1.071528752 +
4 0.169 0.142 -1.190140845 - 24 0.174 0.251 1.442528736 +
5 0.569 0.538 -1.057620818 - 25 0.52 0.96 1.846153846 +
6 0.469 0.445 -1.053932584 - 26 0.677 0.372 -1.819892473 -
7 0.355 0.318 -1.116352201 - 27 0.584 0.709 1.214041096 +
8 0.252 0.245 -1.028571429 - 28 0.707 0.694 -1.018731988 -
9 0.17 0.318 1.870588235 + 29 0.524 0.637 1.215648855 +
10 0.302 0.183 -1.650273224 - 30 0.475 0.551 1.16 +
11 0.814 0.783 -1.039591315 - 31 0.907 0.886 -1.023702032 -
12 0.308 0.316 1.025974026 + 32 1.776 2.136 1.202702703 +
13 0.301 0.34 1.129568106 + 33 1.286 1.528 1.188180404 +
14 0.337 0.322 -1.046583851 - 34 0.419 0.561 1.338902148 +
15 0.361 0.382 1.058171745 + 35 0.631 0.594 -1.062289562 -
16 0.197 0.197 1 = 36 0.945 1.134 1.2 +
17 0.254 0.235 -1.080851064 - 37 1.18 1.144 -1.031468531 -
18 0.177 0.141 -1.255319149 - 38 0.689 0.703 1.020319303 +
19 0.745 0.916 1.229530201 + 39 0.909 0.967 1.063806381 +
20 0.601 0.686 1.141430948 + 40 0.874 0.937 1.072082238 +
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Fig. 2-33. Comparison with change of protein normal volume using histogram.
sgFFe] A= 30719 @A spotsE A3l normal volumes W RS TH Y
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ol F7FEFITHIE 2-29). }FFo A I

WA spots®] normal volumed HWrA o7 7FadtE AT BAvk 30709 w A spots
24 Az 11719 @A spots® normal volumes =71 il 1970 A TH L E

2-35).

- 182 -



A -
P N Fa A
15 16 17 18 Z-
_ - _/?1 -‘20 =3
| — ? - *
— - .1:'-'—7 1?3 -T 24 ’ 25
T r 55 20 30
26 27
Hwangkeumkong

Fig. 2-34. Protein spots of two—dimensional gel on Hwangkeumkong.

Table2-29 Comparison with protein spots from two-dimensional gel Image analysis of

protein volume.(No. of spots are shown at Fig. 2-34.)

Spot no,  Ubland field  Paddy field (il SEES, |, Upland field Paddy field ol SEEE
: : i i 'Paddy field’) ’ : : ’ 'Paddy field’)

1 0.814 0.676  -1.204142012 - 16 0.506 0.434 -1.165898618 -
2 0.722 0.852 1.180055402  + 17 0.946 0.882 -1.072562358 -
3 0.785 0.681 -1.152716593 - 18 0.944 0.858 -1.1002331 -
4 0.814 0.756  -1.076719577 - 19 0.552 0.596 1.079710145 +
5 0.53 0.478 -1.108786611 - 20 0.624 0.637 1.020833333 +
6 0.357 0.351  -1.017094017 - 21 0.471 0.312 -1.509615385 -
7 0.308 0.258 -1.19379845 - 22 0.81 0.56 -1.446428571 -
8 0.341 0.306  -1.114379085 - 23 1.204 1.378 1.144518272  +
9 0.477 0.468  -1.019230769 - 24 2.322 2.383 1.026270457 +
10 0.329 0.3 -1.096666667 - 25 1.6 2.098 1.31125 +
11 0.397 0.38 -1.044736842 - 26 0.74 0.649 -1.140215716 -
12 0.477 0.468  -1.019230769 - 27 1.082 1.591 1.470425139 +
13 0.588 0.557  -1.055655296 - 28 0.677 0.69 1.019202363  +
14 0.399 0.527 1.320802005 + 29 1.22 1.476 1.209836066  +
15 1.009 0.639 -1.579029734 - 30 1.284 1.658 1.291277259  +
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Fig. 2-35. Comparison with change of protein normal volume using histogram.
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Fig. 2-36. Protein spots of two—-dimensional gel on Danwonkong.

Table 2-30. Comparison with protein spots from two-dimensional gel Image analysis of

protein volume.(No. of spots are shown at Fig. 2-36.)

Spor Upland feld - Faddy S0 piand g « | S5t Ypend Bt Baddy Seld uptand i v
. | : . : 'Paddy field’) . i . i . 'Paddy field’)
1 2.074 1.694 -1.224321133 - 16 0.499 0.59 1.182364729 +
2 0.763 0.743 -1.0269179 - 17 0.791 0.742 -1.066037736 -
3 0.558 0.638 1.143369176  + 18 0.713 0.738 1.035063114 +
4 0.845 0.72 -1.173611111 - 19 0.456 0.41 -1.112195122 -
5 0.826 0.77 -1.072727273 - 20 0.528 0.389 -1.357326478 -
6 0.538 0.495 -1.086868687 - 21 0.956 0.958 1.00209205  +
7 0.344 0.28 -1.228571429 - 22 1.369 1.321 -1.036336109 -
8 1.104 1.118 1.012681159 + 23 2.231 2.412 1.081129538 +
9 0.281 0.339 1.206405694  + 24 1.492 1.666 1.116621984 +
10 0.355 0.404 1.138028169 + 25 0.548 0.429 -1.277389277 -
11 0.451 0.517 1.146341463 + 26 0.76 0.699 -1.087267525 -
12 0.491 0.567 1.1564786151  + 27 0.503 0.681 1.356387674  +
13 0.275 0.276 1.003636364 + 28 0.734 1.029 1.401907357 +
14 0.792 0.618 -1.281553398 - 29 0.869 0.894 1.0287687 +
15 0.471 0.52 1.10403397 + 30 3.347 2.67 -1.253558052 -
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Fig. 2-38. Comparison with proteins on 1-6weeks after flowering using 2-DE.
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Fig. 2-39. Comparison with proteins on specific region using 2-DE.(No. of region is
shown at Fig 2-38.)
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spot?S A @HEke] protein normal volumeS H| ul&}i vl

Fig. 2-40. Protein spots of two—dimensional gel on 3 weeks after flowering.

Image ¥4 A3ES B REo dwla gpotoll A zZHr] 2 HdA T AolE BT
(19 2-41). 94 spot no. 1, 2914 = 3wafell H]&] 4wafol A protein normal volume®] 7}
3tthrt 5, 6wafell 7HAEl o 3wafel] HlE 5, 6wafel]l ZHA3dFItl. Spot no. 39 protein
normal volume<> 3wafel] V]3] 4wafoll= F7Fstthr7t Swafell &= A3t o thA] 6wafel
=7k k. Spot no. 4, 52 A%+ spot no. 33 FAFSE 2E kS B oy 3wafd} Swaf
o] protein normal volume T *}o]& RolA| T Spot no. 6, 14914 &= 4wafell Z-7}3s}
o7}t 5, 6wafoll A sk o™ 3waf? 6wafoll 41 2] protein normal volume< & *}o]E Ho]
Al 9k9rt}. Spot no.7< spot no.l¥ T2 @d o)A nt 5 6wafoll A spot no. 13Fi= WY
2 3wafel W& 5, 6wafi= protein normal volume®] % 7}8F%th Spot no. 82 3wafell H] &l
4, 5waf+ protein normal volume®| Z7}stt}7} 6wafoll A protein normal volume©] 7243}
9o} 3wafell H]81A = protein normal volumeo] & Z}o]E Ho|x]E= ekt Spot no. 9,
10, 17 3, 4, Swafol A= protein normal volume®] 2} F7}s}c}7t 6wafoll= protein
normal volume©] #F43+2th. Spot no. 11-& 3wafol H]3] 4, Swafoll 5= protein normal

volumee] 2¥] o] F7Fstd k7l 6wafoll A= protein normal volumee] w2 38HAl 7HA3}3]
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t}. Spot no. 12+ 4waf7}A = protein normal volume©®| Z7}stt}7} 5, 6wafol A= protein
normal volume©] 743} th. Spot no. 13, 18014 E S<o] s Hol| wi} protein normal
volume©] Fx} #HAEE= dAS B om spot no. 18941 5 6wafoll 4] protein normal
volume©] F43A #AH 2 th Spot no. 15& 3, 5, 6wafoll = protein normal volumeo] &
ZFo] S Ho| A= &AW dwafol]l A protein normal volume©] 571+ 23S KAtk Spot
no. 16 3wafel]l H|&] 4wafollA] protein normal volume©®|] Z7}st o™ 5 6wafol =
protein normal volume®| ZFA ¥+ 23S B ATE Spot no. 19, 209 Ao AE S50 2

g o wa} protein normal volume©®] H2} S71sl= A S HATHEE 2-31).

Table 2-31. Comparison with protein spots from two-dimensional gel Image analysis of

protein volume.(No. of spots are shown at Fig. 2-40)

Spot 3waf Norm | 4waf Norm I()/i?ffvsﬁpc\? Swaf Norm I()/i?ff)(;;?pc\? 6waf Norm ](D/g&eg?lc\([e
no. Vol. Vol. Awaf’) Vol. Swaf’) Vol. "Gwaf’)
1 0.329 0.489 1486322  + 0.273 -1.20513 - 0.152 -2.16447 -
2 0.196 0.339 1.729592  + 0.167 -1.17365 - 0.086 -2.27907 -
3 0.237 0.344 1.451477  + 0.28 1.181435 + 0.363 1531646 +
4 0.261 0.462 1.770115  + 0.272 1.042146 + 0.395 151341 +
5 0.253 0.385 1521739  + 0.26 1.027668 + 0.354 1.399209 +
6 0.293 0.383 1.307167  + 0.241 -1.21577 - 0.291 -1.00687 -
7 0.268 0.526 1.962687  + 0.39 1455224 + 0.354 1.320896  +
8 0.323 0.561 1.736842  + 0.445 1.377709 + 0.317 -1.01893 -
9 0.985 1.179 1.196954  + 1.464 1486294 + 1.302 1.321827 +
10 0.889 1.378 1.550056  + 1.539 1.731159 + 1.522 1.712036  +
11 0.449 0.856 1.906459  + 0.853 1.899777 + 0.511 1.138085  +
12 0.449 0.734 1.634744  + 0.577 1.285078 + 0.3 -1.49667 -
13 0.717 0.697 -1.02869 - 0.582 -1.23196 - 0.221 -3.24434 -
14 0.219 0.302 1.378995  + 0.201 -1.08955 - 0.249 1.136986  +
15 0.297 0.346 1.164983  + 0.301 1.013468 + 0.29 -1.02414 -
16 0.346 0.353 1.020231  + 0.25 -1.384 - 0.267 -1.29588 -
17 0.652 0.825 1.265337  + 0.872 1.337423 + 0.802 1.230061  +
18 0.973 0.65 -1.49692 - 0.371 -2.62264 - 0.343 -2.83673 -
19 0.707 1.016 1.437058  + 1.222 172843 + 1.507 2131542  +
20 0.66 1.273 1.928788  + 1.325 2.007576  + 1.791 2713636 +
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S %o wE protein normal volumes 413 H 47]9] spotsE ¥ Awtelo] wuld F
AS A THY 2-42). @¢WE FAHS 3 AF(FE 2-32) spot no. 1S 0]— A A A e
unknown protein® & F4 %A S™ spot no. 3, 4+ AW Al Glycinin AlaBx® 54 5
21 t}h. Spot no. 2% p24 olesin isoform AE 4%t}

Oleosin< oil body®ll EA3ti= 7| MY 2HEZ EAHATE Oleosin®] AR} F Ao &
vz MR gdS A4t 32 543 microsomal membrane®]th 7Ju] W eInkES 51
%l soybean oil body°ll AWk o] Fo]X] A} E+= soybean oil body 2} microsome®] A ©] o]
t(Loer and Herman, 1993). 21 & 9] oil-body?] % TFAAELS Ay g gz o
g ol AGA "I 9 A Folrh Oil body ¥l A2 A AGZ7HA] AFSE = dom A FE
I3 Agrgi =3 A d AL oil body et @lE Agtel] F3%E & ¢ Ath(Katavic
et al. 2006).
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Fig. 2-42. Two-dimensional spot-excision map of 3 weeks after flowering.
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Table 2-32. Identified of protein spots from two-dimensional gel analysis of total soybean

seed protein.(No. of spots are shown at Fig. 2-42.)

Spot  Mascot Gi  accession

no. score bl Mr number Protein
1 46 6.51 44486 42572243 Unknow protein
2 40 8.01 23487 476214 p24 oleosin isoform A
3 359 5.78 55657 225651 Glycinin AlaBx
4 188 578 555657 225651 Glycinin AlaBx
3. As}aof

7 F 7158 =AY Holgd % g #F

(Isoflavone, Phytosterol, Lutein, Tochpherol)
1) Isoflavone % ¥H&e A4EF 257F 10.338mg/100mlz 7 =gkow, A eFEd ol
1.860mg/100ml& 7} w9k ar, aglycone 8-S  AmEo] 0.268mg/100mlZ 714 E=gkom 27
o] 0.028mg/100ml= 7} el

4) AA A BAXE HS w Campesterol? Stigmasterol $HaFo] =& H2 A IA =
o] oldFow 77 47.7mg.100g, 47.35mg/100g == E YEFN . Carotenoid®] Lutein®]
sheke 861, 07ug/100g & AAF7F 7V = A vebsdth. Z+ Phytosterole] 7184 AE S
Carotenoid®] Lutein &< A A} FollA =4 eSS ™ Phytosterol®] Fd&ol = &
Fo] 182.83mg/100gl.2 7Hg =ort AqAeF A 180.65mg/100g o 2= =2 ek

& B3l
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5 Ak 136719 FeEE 2 F4 AAFEEAA HERT a-, B, y- §-tochpherol®] 3
& Z}7y A o] KAS613-117F a-T = 9.77mg/100g, B-T = 3.35mg/100g%] o & =Z=qkon
AGAHFe] 2Jsto] y-T=29.84mg/100g= 7} =kl &3k A Zfo A §-To] 12.95mg/100g
2 2> FAE Bon, Total-THA #7}o] 4298mg/100g o 2 =tk AA A o2 =7
NE FFol ko] A vEl o™ Total Tpeopherol e e A A FE >33 > 2
FE> UET o2 A4 et

U T 33 AZSHEA11S,79)9 #Ho] & APF TZE S &4

D T T2 AAGHA11S,7S)e] Wo] B A=

74 opF el Hla FeEEd AHFe ¢ E bande LIAETE BES 4 F AR
5 Gl

) IT1842479 A &= i wbd gkalo] o2 ofAF o] wlE £33 HolE KT}
5 L] 3t S H<l 66.0~97.0kDa®] a’-, a-subunit
BEo g& H]JL%—Z—J Gl A bandse] AN B 2polE H o B-subuniti-i

N = e AT I= FolstAl &M A bande] FHAAH =T EEE AFo]lE KS]

) 7Hg Sold @A bands®] WAYNS K IT104397¢F  a’-subunite] AAE
Keburi, Fe %% 3% 183 oA T2 IT1842225 SDS-PAGES ©] 43¢ wwst 2
I} IT1043979] 79+ a’-subunit®} a-subunit#¢] 1T1842229} Keburi, 12|31 353
Hl3] A pandse] W FAtol A e zpolE HIth W g-, g-subunitfEE¥TE ol
2} SG-subunitFE % Keburi®t 3330 H]s] wuld pandse] WAL o] Ao]E H P o
53] 1T18422294= @3 bands®] L@ FFe] £HF 2elE Bl ¥ 300 - 450 kDa

Fol A e bande] EAFEE HMW Fito] B s Antdie] 23 Fds 23l
th 7 20.1kDa F-EolA G bandso] TG IT1842229F frAbeh LTSS B3
ct.

Z}) 11S/7S9 H&& ofAF S Wi 093%= IT 1842227F 0.73%= 7F¢ wetoew IT
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Glycinin Gy4 precursor® = A ¥ A S™ spot no. 4+ Glycinin G3 precursorz &4 %
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1
o

¥ 311 F = AuA] AL npE EGAAERAEEA, '05-'06)
Av. Av. Ex. Cation
+ 82 x4 9 9 pH TN CEC  EC
P:Os Si02 Ca Mg K
15 g/ke! mg/kg’ Cmol kg * ds/m!
Al F oA - 56 0.7 136 43 40 18 03 119 073
Al E A 60 05 95 48 46 22 03 118 039
2] 3| % 8 2 67 06 97 72 61 21 02 121 040
Fale50%2A 67 05 98 78 67 21 03 126 051
F3}e+100%24 68 07 110 96 80 19 03 127 056
¥ 3712, F = AEA] A3 Aol w2 A EA oY AE(EFA, '05-'06)
A 2o Bow  CaO K20  MgO  Na20 (fl; %?3 T-N
3] g ol 2.1 1.0 05 0.1 05 3.2
A 3] % 8k 2 2.0 1.1 0.4 0.1 05 3.3
%3l +50% % Al 24 10 0.4 0.1 0.4 3.0
3} +100%F A 2.4 1.1 0.4 0.1 0.4 3.2
T4 = 1.1 1.3 05 0.1 0.6 0.8
A 3] %8l 2 13 1.1 0.4 0.1 0.4 0.8
%8 +50% % A 13 12 0.4 0.1 0.4 0.6
Z 8L 2F+100% % A 13 12 0.3 0.1 0.3 0.7
2] g k& 0.7 18 0.4 0.1 0.7 43
A 3] F 8} 0.6 2.0 05 0.1 0.9 45
=3 F+50% % Al 0.9 3.0 05 0.1 0.8 37
Z 32 +100% % Al 0.7 2.1 0.4 0.1 08 45
« ZARA7] el
2) M3AlE Ao e F S
23] Algo] AEAS W FHEHS AR Ade F 3-130 49 o] FAjge HlE A3
ot A T EE A3AE AHoA AHo] AFeH, FHAF H EASFE EolX
7 ko] At lﬂﬂ MADT 71 S71eke] 10ad TAFo] FAg o vl 4353z =
ol A 8% T AL, A F3e50%TAl A FH F3FFr100% 5 A oA 22 6, 4%
FETE el F = AN EFPAE $F ML Dt A5 FAF F A
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B e BEGG] AHEF St A T AW @ A F R LR
%

Ao dotes 43 A5 % EGNFl T = A E e Fajlel € A

E 3-13 F = AuAl AFAEo] F A& v = FF(05~06)
. A Ay BAF Ay @7 q§E O 100¥F ¢
A 2 9 . <=
(ecm) O O (em) OVAA) HE (g)  (kg/10a)
R 37 130 28 501 51 2.2 10.1 252 100
28] 53 40 135 36 538 64 2.2 10.2 273 108
8 E+50%5A 39 137 31 525 58 2.2 10.0 267 106
—gﬁ}%h+100%a— Al 39 136 34 535 63 2.2 10.1 263 104
C.V(%) - - - - - - - 9.9
LSD(5%) - - - - - - - 32.5

olg} el F = AMA M3 Agel ©E FF F5 ZRE Ao A Al v
1A gol we Agulel St oA ER ool ue A4 RS AN Ao E
142k 2ok A3 Aol vl A3 FHF SN 25 o
%ot 50054 A D FAF00%FANAE £Fe Egon A Sz
Se uSeAY edle gass A%E nel ¥ v AMA NIFAF Ade 5 FF

®oohek A FHANE A Fe A dS L F ANk

bR
ﬁ

# 3-14 veET =AA A3 Alg el e A 24('05~'06)

A g ek el Kkl CRES
(kg/10a) (1 ¢1/10a) (¥ ¢/10a) (1¢1/10a)
A13] A2 () 252 922 208 714(100)
M3t A 273 999 243 756(106)
A 3] %8 50% % Al 267 977 261 716(100)
858k 100%5 A 263 963 278 635( 96)
s 2EEA D 006UE FHEAE ASARCEAA)

ohoe3 A AR FHA7 7
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