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SUMMARY

1. Development of high functional soy-sprout varieties and merchandises

A. Much more greater variations than expected were observed in the important
agronomic and sprout characteristics from those 1,139 indigenous soybean sprout
lines which were planted on the same date this year after development as pure
inbred lines in the last two years. For examples, the ranges of days to flower and
to maturity were 35~85 and 85~152, respectively, which could successfully be
used for the development of new sprout soybeans adaptable even in those
countries at around equator or in northern part of China.

B. Also a great deal of variation was observed out of 5 days grown soybean
sprouts in asparagine content, total length, the length and thickness of hypocotyl,
weight, and yield rate, etc. These facts infer that those indigenous lines can be a
good source of germplasm for the development of new soybean sprout varieties.

C. Some of the lines showed as high as 8.8 yield rate of soybean sprouts,
which can be grown without any chemical growth regulators. At the same time,
some of the lines showed as high as 1.5 times of asparagine content compared
with Pungsannamulkong which is the most widely being cultivated as soy-sprout
variety in Korea at present.

D. Based on the agronomic and sprout characteristics, 19 promising lines were
selected. Some of the selected lines showed nearly same seed yields as Pungsn
-namulkong but those selected lines were much poorer than Pungsannamulkong in
the resistance to virus and lodging, thus considered difficult to be recommended to
the farmers. But those can be used as good source materials for the development
of new good variety for soybean sprouts.

E. In a word, those pure inbred lines developed from this research can not

directly be recommended to the farmers for cultivation but have so much valuable



characteristics which are properly maintained and studied in more detail to be a
precious and unique world heritage.

F. As most of soybean sprouts grown in the factories for selling at market,
soybean sprouts grown up to lateral root germination, the content of asparagine in
the roots are comparatively low both in the rate of asparagine out of all sprouts
and in absolute amount.

G. To extract the greatest amount of asparagine from soy-sprouts, it is needed
to grow sprouts more than 16 days. When sprouts were grown with ozonic water,
it was possible to grow sprouts more than 16 days without any rotting problems.
The content of asparagine in the sprouts were proportionally increased up to 16
days.

H. When sprouts were grown in 0.2% of urea, the content of asparagine in
sprouts were significantly increased. Soybean sprouts grown at 20C room
temperature showed the highest yield rate and asparagine content, at the same
time.

I. A serial experiments conducted to develop an antidote of alcohols revealed
that "SV antidote for a hangover” made of mixture of asparagine and several
kinds of soybean extracts showed better detoxifying effects than pure asparagine.
A few more experiments are to be needed to commercialize the one as the selling

products.

2. Development of nature plant growth conditioner (NPGC) for soybean—
sprouts cultivation
A Effect of NPGC(Nature plant growth conditioner) on growth and quality
of soybean sprouts
Qualities of soybean sprouts cultivated by various nature plant extracts
treatment during cultivation for 6 days were investigated. Nature plant growth
conditioners (NPGC) were extracted from Japanese Elm, bamboo - shoot, popolar

glandnlosa, mustard by water, ethanal, ultrasonic waves and the concentrations of
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0.05, 0.1 and 0.5% were adjusted. Total weight yield of WEJ (0.5% water extracts
of Japanese Elm), WEM (0.5% water extracts of mustard), UEB (0.5% ultrasonic
waves extract of bamboo-shoot) soybean sprouts as compared with CON (control)
products increased by 9.8711.0%.

No great difference occurred among all samples in the changes of moisture
content, bacterial counts (except for WEH sample). Vitamin C contents at 6th
days of cultivation were 16.1mg% for WEM soybean sprouts, 152mg% for UEB
products 14.6mg% for WE] 14.1mg% for INB (sample treated indolbi) and
14.3mg% for CON respectively. The orders of dietary fiber and total amino acid
content were WEM > UEB > WE]J > INB > CON. and WEM > CON > WE]J >
UEB > INB respectively. The levels of Fe, Mg and P in UEB soybean sprouts as
compared with CON increased by 97.3, 35.8 and 22.8 respectively.

B. NPGC action mechanism to soybean sprouts by storage

Qualities of soybean sprouts cultivated by NPGC (WEJ], WEM, UEB, INB and
CON) and stored for 6 days at 7C were investigated by moisture content, number
of total microbe, vitamin C content, chlorophyll content, hardness and sensory
evaluation. Moisture content of soybean sprouts stored at 7C in all samples
increased by 275%. Number of total microbe also increased significantly during
storage at 7C. However, no great difference occurred among samples in the
moisture content, number of total microbe, vitamin C and chlorophyll content. The
orders hardness in soybean sprouts at 5 days were WEM > UEB > INB > WE]
= CON. Color score of WE] and WEM was higher than those of the others
However, higher scores for overall taste were found for WE] products as

compared to the other samples.
C. Optimal conditions and quality of soybean sprouts cultivated by WEM

treatment with central composite design

To enhance soybean sprouts growth, the optimal conditions for WEM (water

_11_



extracts of mustard) treatment of soybean during soaking at 20C were evaluated
with WEM concentration (0.05, 0.1 and 0.5%), treatment time(30, 60 and 90min)
and treatment frequency (1,2 and 3 time) by response surface methodology.
Optimal conditions of soybean sprouts cultivated by WEM (water extracts of
mustard) during soaking of soybean were WEM concentration of 0,30 to 0.40,
WEM treatment time of 34 to 38 min, and WEM frequency of ons time. The
soybean sprouts cultivated under the optimal conditions increased above 12.5%

germination rates.

D. Effect of optimal cultivation conditions on quality of soybean sprouts

Qualities of soybean sprouts cultivated by WEM (water extracts of mustard)
treatment during cultivation for 6 days were investigated. Vitamin C content and
dietary fiber content of WEM soybean sprouts as compared with CON products
increased by 16.8 and 11.4%, respectively. Total amino acid yield of WEM sample
as compared with CON increased slightly. The levels of P and Na in WEM
soybean. sprouts increased by 8.5 and 4.5%, respectively. Number of total microbe
of CON and WEM soybean sprouts during cultivation at 6 days increased 8.5

cfu/g and 7.4 cfu/g, respectively.

E. Effect of optimal cultivation conditions on quality of soybean sprouts during
storage

Qualities of soybean sprouts cultivated by water extracts of mustard(WEM),
and stored for 6 days at 7C, were investigated by moisture content, number of
total microbe, vitamin C content, chlorophyll content and sensory evaluation.
No great difference occurred among samples in moisture content, number of total
microbe, vitamin C content and chlorophyll content. However, higher scores for

overall taste were found for WEM products as compared to CON sample.

F. Mass production system for nature plant growth conditioner(NPGC)

__12__




In this study, the mass production of mustard extracts powdér by freeze drying
for soybean sprouts cultivation was investigated. The safety of nature plant
growth conditioner extracted by mustard was higher than that of the other growth
conditioners(Indolbi, BA, etc), but the price was more expensive than that of the
others. On the other hand, The patent (Invention title ; cultivation method of
soybean and mung bean sprouts by using mustard extracts , Application number ;

10-2005-0095083) for intellectual protection was applied.

3. Improvement of the economical extraction method of asparagine and
isoflavone

According to extraction condition from beaker to the mass production,
asparagine and isoflavone are effectively extracted from soy and soybean sprouts
cultivated during 10 days. Acetone is a excellent solvent for dissolving isoflavone
from the fat-removed soy powders and the head of soybean sprouts. The
removing foam process in the extraction of asparagine is a key process for easy
producing and we are effectively extracted by using alcohol type surfactant
(DS-1000). Specially, isoflavone and asparagine are extracted by using the head
and the body from the soybean sprouts respectively. As this method utilize the
industrial by-product which is obtained the process of making a head cutting
soybean sprouts, we will anticipate to reduce the production cost economically.

We also established the obtaining condition for genistin and daidzin from the
extracted crude isoflavone material using the solubility of genistin and daidzin in
the special solvent system. It is more economical and effective method than the
general column chromatographic separation method. Therefore, genistein and
daidzein are directly obtained through the acid hydrolysis of glycoside genistin and
daidzin. This aglucone isoflavones are very important materials for making alcohol
related symptom, HRT agent (cream and gel types), and anti-cancer agent and so

on.
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——=Glutamate .| Glutamate
———x - atoglutarate =—— ~Ketoglutarate 1 .‘

Aspartic acld Iy

Aspartic acid

Asparagine
(ELIE)

B e R R S e T —

0

l:l

Isoflavoned T3 ZFAE £&sxn v £ & A" #As=

I %9 o8B AARY] 9F =go] Axsoe] fo; AGEgd AT AFAII F
EHHA  isoflavone TFF7IE Fod AR diFEHACGT. dAAA LHA
isoflavoneS 127191 H|, aglycone$l daidzein, genistein, glycitein® glycoside 2%
& e}9) daidzin, acetyldaidzin, malonyldaidzin, genistin, acetylgenistin, malonyl-
genistin, glycitin, acetylglycitin, malonylglycitin®] 13, e} glycoside(¥] 3 Al)
ez ZAAD, FA P9 isoflavone2 AoA A F Fo] AAH
aglycone 8HZ FFEAY AW vdZo) o) stadrt Isoflavone TEE =3t
o] WA} FAHL 2+ aglycone FEHE Afstez nEtgAFRogeE SEASS
HH st Ao| isoflavoned © EH}H o 0§ F & Aem d¥dEAT. T

isoflavone 3= genistein® daidzein?l ], genistein ¢A T2 FAd #As= &
249 protein tyrosin kinase®} DNA topo-isomerase [ 2] 2-&& A3st= A= u}
A AFHL g4 T wY JA sHsAdel fow AWM estrogendt FARRE A
S &2 phytoestrogen2 @ @™, #7A7] o]F o)A 9 estrogendPLz Ul
e gl @ 2gEEe] o A8 gAdE 2347 e AL

t}. Daidzeing e AFFS A 53 genisteino] 2F3F estrogen FA S H 5o

il
©
2
3o
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A3 oo BrEE WAE aFHolda A gdow Fistaiet HIw
A3 2 ABRA A genistein®] EEAE AAFHIL A
oaats AANA fdatA FUES ol AHET S UHEA d8F 71T

o® dzk 6-79HEC] o] g AaFE 79 501 B o213 glew mRoez=
4971 71 A2 & F7F gloy #HA 30009 A FH T 8,000

gebd B oAl e Bate] mFom $ele 2Ee] nEst & fiEd
A

o
il
H
2
o
ol
o
Rl
off
B
=2
m
0.!.«
)
o
o
[
>
ol
ok

H
<
ll
=
m{u
_‘Z
o
o
=
k
4
e
=
i
_L|>~_I,
oo
e
32
i
%
ol
)
=
o
Lh
=
1)
&
o
b
k]
1o
N
ofr
o,
o

Az 2AA isoflavone T Uig AR FQsry B
Asparagine®] o] ofF =2 F EFS o|&3lo 54 Avjste Ay TUES
A asparagine® TS ZA D F71 dEuh o)F o] &3 WA HFH A A

A w3k s #Ese] 2o ootk

A2 ARAA(HSHA) : FUHEANE AASHA R A28 AF2A4A A
FuEe Ay 9l ze) glo] vt R Pz Ade] dARlol A
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o
oz
ot
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He
o,
103
A
o

sl AazA o Aol Folwt Fastth f1ey

of e 49 Fom o]gH Y B okl FTUE MK gie Mg
@ Doz sl WwASE IR B9 A%E R F&E o, AL F

ANFE g oare] EFAL o)y 93 AAA A AF 2HAE ALt AT
olrt® FUE AudAel A AFEAA Y AHEE $HE FeThe e AdHow
old 9o Q& Zoltk weld 7]Ee A A A AFEAAREE W
§ A2y AAaEA 2 AgAAS AL dart G ITHE
A AR 23E Qo= wAYEEA Pseudomonas sp. ¢ Fusarium sp.& 5
EAo] dArEgen, o5 nA
N EaRd faE RAEs Rusy x2xe Baiste FUES HA Fo
oh whebd FuE Al
ojnf Wi Fo o] &
FUEd B AFs AMALE FoAgE W, FogA 2 A
Z @o] o)fojx gtoh # % F (1995)= VIS

A Atgete] Bl AL L TUE Fulg SAHoR AHEHE FFEA

e
rlo
2
Z
o
o
of\
}0
KT
o
ol
i
EL?L
X
i
I
ok
olX
>
ok
A

N
o
o
&
BN
2
0
o
ot
=
¥
e
1>
ofH
jati)

siAwers mastglrh, e ol#d AFen Bysiw ohdAd FEE Agd
AaA Wyo) FYEA Zahn vk dAHozE A FUEAZRGAE DA
o] UE A o ot@Ae fE AREF Fog Fof woist AF 3 H
na) W g 9ate] AAzAAYG dA SAHeRE ¥PE TS xSt ok (F
= 1995). 19969 RABX RO ostw FupE A9l o 60% ool wokE AE
AFo] Q= Aoz FArE BF ook (2 1997).

2R AlRetE FF wéulid H9S carbendazim¥ captanelw (3l 1990).
Carbendazime A @43, AAz Agvin], §44 W], FEHFL 5& dove

&

Aoz 4 Al Captang o7l Wt S Jouv EH
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A3 A2 HFA(AG7A) : Asparagine?t isoflavoned] ZA3 F23Y AL
2 BAgA Ay TUE Fo dstad A Auzds @ste 53

HEAZ o]&FA 3= asparagined TFF 7158 AL isoflavoneg 713 &&
Hola AAANQ BPer FZite PHE FHdE AL AGH FHUAM okF F
a3t

2 o|aZetre AuYHor urtd ARHw, g B & 749 FE2AE
gYgozMn, o] AEL o&F TFF AF Ao W A7k FAY FrA vt
S8t
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A 32 ATMEE ¥4

T ¥

=g Auug 2 @9l ]

1d 1 2002/20033
AARHA: L 7158 HET

FEMLF FE3

A2 A ¢ FUEAE D
AFA 2 B AFEAA
7

A3 B A () e A]) -
Asparagine®  isoflavone?]
AAA FE9Y AL

21 3} 2003/2004

AARERA: 3 71T HET
EEA 3 FE3

A2ABEBA - FUHEANE A
ANFA 2 HEH AF=E
A A s

A 34 32 (S =T AD -
Asparagine3} isoflavone?|
AAA FE39H AL

3 =}: 2004/20053

ALAREIA: 2 7188 U=TF

FEMLI FE3

Al A

A 34 -2 A (S = A -

Asparagine3} isoflavone]

AR BUEANE Ral-dwn Aoz 2 4%Ed BYL dues
A @ A4 AFTA| FEHE A2UE B A%} I F&

_® A AT EAE 7E 2000 UEF
A%o] theh asparagined isoflavone % AA
—Genebankol Al 91Z& <F 100074l i &A 3t
_Zmae HEE o AEAA FHEE 15
e 23t FHEAL F339 FREE T
UEe 9agd Adstd A A NAZ AT
2 AAs

- Asparagine?} isoflavone & %7 g4

~g=7Ao) B3t £A52 7 characterization
_ZAgE A% ug 714 B4 HA
~AF oA e AEFEES olfstd FUE
o] A& A&EAL +4Wst7] 9lskd FEEY
el AAu, A= Zo| AujEAE it
A% 7 eHd FUE AupPEe &4 -

~Kg@$(Pilot +%)°] #Agds 224
maxd

—oFAT A 2 ANy A
~oFAT EFTH TV
_o AR EAZAT o] g o]§F FEHEN

H e AbgEle AT 2 AFEAR AFHES A4
QAT 2 AFEAH 2AY diF x2S
B8 AR o|Astd FFIES FAA

_ZAFRE asparagined isoflavone? Z2 A A

L 73 A % Z= 2 7|t
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A2d =UHel Zls/ig A&

A14d e 7=dg

Fuge feud odeE 79 A¥ B T 5A BEA, Fre @dn
EASAN AF ol §H I GlE b 1L o) WA &k wA oo Ae Ty
I U= Auiged gt Ats A AFg Ho)

FUHEY FF7 asparagine FF] Fole B AA AFHYAI £d Ao
shoglom, 200749 AW UeF ATl t oful BAGAE FE zFolst )
71 Sule B2 UEZT AdgAdS ddez A4S Fvhd asparagien 3HFo] o}F
=39 Adx Jhesteetal 2o %3, asparagine?] TS 4Ad A

=
QA& 53| asparagine TFo] TS AFo] MAurEichd Hz Ao ¢5E

Fel

O

£

o] FE54

e
WL
—
rok

<o

TETS AT E T thA 9 1L asparagine A EE9 SAHALE 715 Ao

Isoflavone S$tM A& dl2 thdst shekzt8z FohdFe] o) g o}
vzt F e dAnAS 435, phytoallexin®] M TFE AR &L&3lo] 2B o
A S 7193 4 ke Zo] 4l A isoflavone ©UE A dis] MAA RO Z
oty A=s AR F FAA4A

=

al
isoflavones 5% AAsto] tpdd 754 F] HEA

L
)
—
°
(]
S
2
(s
lo
i
Sk
o
i

K
)
&l
20l
o
HE
I-'EI

o] &% 3 )

TA L0 ZA] jsoflavone T&o] =L EFowl= m|Zo] HAEA] furd 3 X

o] BuHa glon, AUSAF FTole “NLEF 2579 YEFow F45 ‘4
HEFon ofgstr]oe 9fgtel of

wol Auti Boh B AAAYA7L Aet olrpFne AR A DA B

U o= FFHOL isoflavone o] & Aoz e} AA Zuist ®H 3 gl

.

270) Tk e, £FFE §Fo UF

K

AAR FUNAE B UEF FFE A s 34 NG 54 B
=

FHYoUY FAYAEE AFEE T

2
=)
™
rlr
N
2
AC)
oo

2

i
&
ofl
lo

2

= SAET B9 4%l A5)E /M AEss de v 2001~-059 AlFE A

2ol oF 60% ool =AY otk EF, AA (F)ho|MAAM ALt FA &

HEZO TAVET AUT 2 42WITL 8 RS 43 FAYE A9
Gl

i

E2Z5d datds a4l wel "ol §AEFTES 7Hg 8] o}

i

FEo| w3t isoflavone el gt Fule] AT RE DoprHd  isoflavone
o gFWol AT FUES isoflavone FHFAe] E FUE H9# isoflavone ¥
Zajol 7 vk wE FEAY isoflavone ol UWld AF=E TAFS] FTH
NHEFARA wE xol, FF Z AudAd wE o7t Jded, 57T AL
oS w FFo] EolHdE Byt o F579 2E7F isoflavone FFoll
] Zolgtm AZso] Atk o]g #Zo] FuUECl isoflavone FFES =
o]7] $JslME L isoflavoned] FZFSAWY oyl Az UEFT FAY ANV
% 2 isoflavone?] #FL ANAA & Y& TUHE AW A= ot

ZUE9 asparagines o]€3 AEFY £t BAE o 4F9 asparagines
H7bsk71v} asparagine2 SHEAvhE HFHASACE vk 2HY FUuE AHA 9

asparagineS =LA T I AAZ $HHASAE e AFS gl AAolth

A2 AFFA@TAA) - FUHEANG AAddAl % A2 AFRAA N

FUEe YU TR AEAFToR oA U3 Au o] &FHo ot F=
itz Agustdch e ASde datE A e dgHer Asti gl
7) el A Aol WAl o3k Fax e ita
At BFEAAE AgEE A7 g Ao gy Aujel Abgel
37bd Fofol o FAHAE ARG IHA e skl AHEOR FuE AR
9 et@gel EA7E Ae A7t TF AL ok

et FUE Ao dsA AR 5 gle ATl AEAA ] kel

A8 ea3sa glon ABZREH HASHC] sddEdd FuEAFe A4S

S Fo|7]l #a dE A4

fot
o

O

ANAoR Y 4 YA AHEFE 2A S8 Ao Asdrh

l_.

N

FTUE Aoy FALES AN dh T FAAANE F2 ARESHL
M, dRAE daFe fJaddazts 100-200 ppmel A 1A1Eeld FAGAE 4

M w=okda e, su ATdAas Sue Pl

olN
1>
o
2
24
oft
o
N
o
2
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N
fo
£
)

HE 0.02-02 ppm £ EFES 7] % 03-05 ppm LEFEY 2FF A %, =719 isoflavone A3 F2 AA

Holglow FuUEe Ftgrt A A
. _ =773 A A &8 vl A of -
= =) el o E}FHH © Q9 A 1
FZo g3 7= glow AT vty E 9gyE o8& nAE AdAUS ie=a el 3 o o) AHE v} o+ 1] ul A
N . F-7l ko] 2
e A AT e JlEe dE AwY, A4, o8 LEF, I g T EE
Bt &Aool s SRS 7172% aolotE H) ul A
FTUE AuFES FHATI oo B AAAT7] Yt AFEAHA =719 P-40 Bl )
© = Ce o =eE LA = ADM NOVASOY ul} A
2 Abgsta ok s AE JERZ FUEY AFZAAR s)7tE ] AMEH AE oo} ZoFE} 4] i A
. - _ - o] 9l SOLBAR Hj A
B ‘}}_Q.L} ﬂ'}éxﬂxﬂ 01.3— ?_]%H]—o’] TAgT":_"?_ N6—benzyladen1ne% U]% EPAQ*] Zr]‘i Lﬂ‘ﬂel_‘:f'_}—t—:— _}lﬂr{ﬂ EHQE SOYLIFE BHI;O].;Q]
o] 43 Ago] oA AR AR gjolurgo)] ¥ J3gg w At e ARG A
A7 BA 5 IS Aew HHD Qo] wE Al AAe FaH Az
AR el Mute]l Hagh RoF AL
A3 AN (9 eFA]) : Asparagined} isoflavone®] A &y g A 2 A o FLAxe] ok
kA Q] [,-asparagine® ¥4 WY 0% L-aspartic acid®t FEUY ool wH§ B oAl Melztel rolMlA(F)E 1 FY EAo] JITA T EFT ML o
o]}, L-asparagineS ®o] Zdtsts Fyolu T 4o B FEFEA Fdrt 1Y =9 ol &3 ATsoly] Wi Foirt 7% FF ML olg o8 TE -
U FgAe mEE ol ws A FEIAANAM e ES AEFoEH 9= AT Aol A Exolth B A FHL T Aol Al Lol
asparagine AAA E& A7 s w2 Rojulgo] ge] Exh wabx AAATE & Gl mA Qe wA of et At
o] gt gule} pH A S AAste] oy gz, Heg 7]&9] Mo 4o Ut
Zo) FE T4 Ao A vty gl Fo diet ded F EFA ® A1 AR 12 75 UEFT FESAEY AES
v ozbe 4] 2703 pH 248 S wHow ¢ex8og Ryste 71ed dgst, AAETA L FD e AulsstA FRstY FEWSA genebankol seed
#HE AEQd 3¥ZE isoflavoned AT HEE FEF 059 asparaginedt lots FE|(&AS 81 3 A9 SAFPol )2 BEFHIL JYv FHUH A
isoflavone®] £ WML 3 2o zq 9 7|5 FF ML 2dd fE A UEZ Qe A g EAse ¥94 54 2AL 714 AEFT T
71548 AEAEe] FAastel tEo] AFE MHRT F Ut ofolaTopiEe = 2o 718 83 7|54 AR oz WAHAE asparagine? isoflavoned 74 5k
e AEEe ol ®el 2} databasedt il Z7]H o sl o8 EUR i 7|4 UEFT FTL f4ste Aotk
o}2 2] I asparagine o] ATL o)gdto] EAMME 3| A asparagine
63—%% l:'i‘_:_l_. [¢}
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& FUE T $A498 2AZ o SHIA Sel T AVORE FUE T
AES0] Lozl nhe fAAAlGn B W $FE et dvkn Bef @

o8 o5t BES4ol TAT ATE FA H= ATASA $I3B
£go) gegn AZad

SASE 113949 AFS B2 Aets Bow AT A5 YIS
2278 T) BAZAS AYF WEe] AUD ATY SHE Brs oy vEE
Aol g % AT Mus HEAESA U A%y FA 5 Axse] mrh
& Fl5e dod ARe AF ASHY ATE B EX S40 242 AuE
ATE & Arhn mol Atk B =4 AWML T TR AW IS 43
%01 isoflavone® H7hE TEH AFE AA 2olWAR)F Bulsn AL 67
AEol ool HHF Aze AFFo B + Agn Bo.

2

A2 AFEAA(HERA) © FUHEANE AASTA 2L HEQ JF=4A AL
FUE AuolA A8F ATAAFA AF2AAY AHEL FUHEY BAFES
Eol7] A8 "2l @AlolY J[EY] WS AEHoRE AMEE Ae FUEY
Mol £AZE 57 WA B AFAA AEaz ste FUEANE AdLdTA 2
AFERAY ML FUHE AATES 54 5 0& 87 il FFY FE F
g 2 Fe] F7MEASE Jlddd.
71&Y AFAY AFEAA L] tdAAAAA Eopd oW A YA FHrtd A
A A 2 A5 FAE ATIAIUEFNaOCHLeZ HA AAHANA &
22 TUE FAAAL 7¢I o] w3 AUy wEt 1 HF FTUE AEFY
s 5 g UL W ol Ut FUE YFEFAAY AW BE 2 F
& Eo] indole-3-acetic acid®} 6-benzyl adeninel® A E A E ABFAHEHE=
AE AFZTEE2RA AA FazA & AR BYEHAT o] Hol1n Ye
e g 2 SHEFo|nR Yol == e AA . £F oY
2AA 2 & de FUE #d 5F2 A APA< A captan), FHATHY
(carbendazim) °] ot wakA AdE Ad Al AF2AAE HAS T3HH
=9 A4S Asd FUEA 53 AMEE 5 e WA 27 vido] awd
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A3 MRIA($)EHA]) : Asparagine¥ isoflavoned] ZAH Fa&Hy AE

FUE2RE 32 A4 $HL GEYE AMEdE 71E9 IR 243
dxoz fF Ao /st FUE AuMAME 2dE AR, FEHA F
3 HE AT B ez ARz ofavel Al mae Aduse €4
S

4
i

54 F9 Ay FA ol FeoERH #AF JTH =24, 5
isoflavone®] ¥ miFe] FFo A Fidoz YA, AWLELR ol
24¢ 2g8 § gon, #4AWM)(GMO) Fo] obd &F& I A FF22N
g 2Edeoza B gddn W § e AFS WS 5 Ak BEF I T
ol &3 AE H/Z AMEe FU T Al FHAIH G ofed FA FAHS
48 & F JE A7 2 Rtk

)4

mln
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M3xd dlgsd U8 A

N YEZEHEZALTA 4FS
F7) 3 Ao A(F), AR FAE
1197 A9
7k Al Ed
(N &1) Genebankol A ke 50070 A o) i A3} 2 5844
o 1 & 7] : 64 28¢
o ANHUE : 60 X 15cm, 15 18
o A H] % : N-P:0s-KoO=4-7-6kg/10a
o XNFFujR Ay 28kE

A1l A:

R

e
o

(N 82) o}7tEel e isoflavone A R 7t EFEAuIH A
& o} 7vE e T3t isoflavone AL

o AWAY : FA(FH), ZHA(RAL 75 ¢ 3L 400m)

o 3 % 7] : 549 159, 549 30¢, 69 164

o isoflavone &% AR : Azd FUE BT 1gd IN HCIE FH7Heq 1057T,
3A]ZFE <t heating blockel 7} 3 H Wuwstd MeOHE A7Me F L2004
12X 7HEQF WX 8k, filter paper2 93 ¥ MeOHE #H7tste] 32X F syringe
filter(0.45u0) 2. <} %3t HPLCEAA&EZ A& o™, HPLC77& HitachiA}¢]
HPLC system2 ©]43t9 32 columne ODS-120T(150 X 4.6mm)& AH&3tlom, o
Z2AS H03 MeOHE 60%/40% = A&tk #4& 1.0m/ming ZHIFHL
injection volumne 20u¢, UV detector®] 3}+3-2254nmE AF-&-8te] daidzein, glycitein,

genisteing 43I},

O olAEe U ANEE B Ay &% 73

® 379 ANAE

o o % 7 : 69 109, 64 30

o AYEE : 60x16cm 15 18, 15 28 60x20cm 15 1&, 2&
® #yAe A A

o ¥ F 7] : 549 1¢, 20¢, 6€ 10, 304

o A :EAYNWQ), 29 59(®B), AHAC)

o AAEUE : 60 X 15cm, 15 28
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(NE3) A58 3007 HEF AFol didt asparagined isoflavoned FH A
o ZUEAW : AALE 20T, E2% 18T, 1Y 8355, 5AA 1)
o Asparagene ¥%F AA : Azxd TUE Y 1gol 75% EtOH 30mle 3 7}st
o 30%7F 7t 3 filter paper® 3 3}aL, thA] 75% EtOH 20mle 3718k
208-7F 23] Ft5RH S filter paper® o #3F F rotary evaporatorZ 7 $HE %383
. A¢EE2" AL lithium citrate(pH 22)2 ¥4 d F, diethyl ether& 78t
AarEe B sa, A rotary evaporator® 7S F lithium citrate2 5
o BHHF T BEMARZ AAREFPen, omxit BA7lE S 4300 reagent
organizer(SYKAM, Germany)& AF&-3F1th.
o Isoflavone 3% 74 : TLC(thin layer chromatography)& At&3te] FyE
-85 glycoside isoflavone?] Atha <l ¥& EAsAh
TLC £% : 25 TLC aluminium sheets, 20x20 cm, Silica gel 60 Fas
Eluting solution — ethyl acetate : acetone = 4 : 1
UV lamp : Short wave ultraviolet 254nm
R¢ = 0.25(genistin), 0.2(daidzin)
FUE A2 028 1mLe acetonel @ 187+ wRHSH
A LeZ elution A1NF, UV LampZ A ES 35
9] J& FA3 A

TLCO 0.0lccE
A2 isoflavone

o
no_'h
o
fru
=
ox

v Alg A3
(N 31) Genebank 1% A AYe] 500978 A i A 2 F8 43
5444

®23% genebankdlM A& AW FUE 50078 AL g Az 71 cAS
9 AZE0 W F2 593 54 29 ¥1-19 2. A IANAFTES A3
29l &S HITL 7z 46, 118Y 0N =, BHFL 24-119cmZE AT 2 WHolE
RnYon B4 HF 397 o1, FAATE 88 - 21242 £ ®Helg EATh
24 %3 AFAHA B L AAG e /M ok AAed o 78 -
2324712 BHFL 869Nl L, 10a% BT FH2 HF 171.4kgel At
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Table 1-1. A" A }EZ 50941F9 F8& 594 A FI3 Hol A=

4 =R B
e 27~60 46
AEds 97~129 118
74 &(cm) 24.3~1186 58.3

A4 0.8~10.0 3.97
T 8.8~21.2 14.93
MAZTH 7.8~232.4 86.9
108 %5(2) 6.2~329 11.6
T #F(kg/10a) 4.2~499.3 1714

FAE 509A5S] AHFAL x4, Z8A, T X E 2% UG R
Ao zAol 331AFo| o] 1784502 Aol HX @ow, &AL 37
Aol 196411 T, FAMo] 313A TN, FHNL mff TFIFATH EH0
224 E0 2 wWton ZNo] 24AFeE A HJoen, FA ML FA0] 272
Aoz 714 g€sker 342 94 F U

Table 1-2. ZAE YEF 5094 Fo thdt 24, 284 ZFI Ay £X

=4 =84 94 ) A

A
Ad g S %2 34 24 34 34 24 34 28 F 34

331 178 196 313 94 24 37 142 212 273 144 8 9 509

(AN &2) “o}7}E"9) isoflavone A Ay 7 2 EFEAHE
) #AA gE719 AuAHe &3

i isoflavone?| o}7}g& AArE7] st mEsb Aol 271 AF(ZH, Bl
A 39tE7) o ol bEE AuiE AT ®1-3olA K mpe} o] FE 400m<el HE
4% 59 1499 z3Rrt} 59 309 FF 7oA 7} ®L isoflavoned] FEFS B3
=4, o] isoflavone?] THL F2Z So7|7td Aoz A= 4§ isoflavoned
o] ol tE Bud Axste AFdgn R Adde] A$ 649 15
doll B3 T AEoNM Sz A Az Ho L5 d&o] A
23t 97] Wl isoflavoned] FFo] wrold Aoz wth T ME 5o EA
7l 9Rd Y Afole LR isoflavone?] o] FolAE AFE HAUL
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v AL ¥ A "8l isoflavoned] o] thA A o= gkt

G = e xtol7k A=, FHA s A A -4 isoflavone
steFo] 34261g/g o2 M & e ngon, YA HEFoE HE
@o] AMLE T Y FAYES T Hlste o] AHA ALE o}7tF 2 isoflavoned]
staFo] 368% Ut Ho] EFA<Q A} ofgd AWMAY B AFVE F AdHso of
FHES AWistE F$ I isoflavoned] FUE T Aile] 7hed Ao HATH

Table 1-3. ARG d =3 FH9 isoflavone & #}o)

A g 2 Isoflavone &% Isoflavone &3
A v} =) 4
4E71(4.4) (ug/g) (ng/g)
A% (HEA) 514 2,410 FAAZE  68F 3,426
5.30 3,019 TIAGHE 69T 2,042
6.15 1,806 A3 69 1,415
THUTEHYE 514 1,684 2 F T 689 3,054
5.30 1,744 FAUEF) 615 931
6.15 2,273 (NZLEF 23) 6.16 1,141

23 4%E AL 400m, ek AWMAGL 2 100m o)sk A9,

2) “op7bEvel tiE HA L=

GRA Y Wi fF A7) 69 2090 HFF oprkF e AAAE wE ASF
A& BY B 149 2ok At AS5YFeE 44 5999 1149 o)A, AXHE
=& 60x15em, 15 2802 3 ofzhe] iAo FAFF /M FLS 112ke/10a
1t

=3 N7 Bas 2 gels FRoz Fo| 78 2+A7A Bel AFHEW, 7
4 399 HFF orbF e M5 ALdFE A7 58437 105U At T
@] oprbE e mhabd M= 60x20cm, 1F 1EOZ &A% o] thE ANz H 3
FEI AKE HAEH, ol &7 Ago] YukFd HE A ortEE HAsd
Z7] Ao "olx e Ao AZad. v, FHFFL 60x15em, 15 2#0] 1226
ke/10a2 7b Ekvh webA], HRAWAA ol7bg S vt Aujsts B4 7 AT
g AAEEE FUAAYE 15-2022 5 FIEFE 2& o2 dh= o] T A

oz #d FHA

[«
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Table 1-4. The change of agronomic characteristics depending on seeding date &

planting density.

Planting Planting Days to Days to Plan}:t No. of No. of p:)\lc;)s. gl;r 18‘?;335 Yield
date density flowering maturity (cm) branches nodes olant (g) (kg/10a)
60x15,
June 20 59 114 705% 339 131 578 6.3° 70.9°
1518
60x15,
. 59 114  766® 34 128>  620° 6.2° 112.0%
1528
60%20
. 59 114 725%™  41%  139® 628" 6.0° 50.0°
1318
60%20 N
N 59 114  82° 379 140 755° 6.67 815
F2E
60x15,
July 3 . 58 106 539" 52 140 788" 5.2 67.8°
T AT
60x15,
" 58 105 5499 47 139®  634° 5.4° 122.6°
1528
60%20
. 58 105 672 62 147 1180° 5.2° 79.1%
1318
60%20
. 58 105 4897 50™ 140™ 622° 5.1° 81.2%
1328

3) “o}7bFVAl o HA e &mH
oFAEH AulFre] FF nFFQ otFE 339 AduFdE Eiudi i
BEF7I £7] BFE] 2t ©wEate 497 Ak 59 159 #AFolA HAAE
7b ol7bEY A ] X dFE 2AEAT AGEH B =d AP
AAEHAEH, #2 G B¢FoE Ko RS EEo] AA HA Fi(=H
E EA e AdHo] Ed st A4 a3E HAAII7L @ A 9
3 69 T ol F FFoAE A4 BEHAF Aoz n.

AlF AAAMGG B2 FUTd s 11444 ]g—g— stn Qou FURdg s FHEI
B¢z dto A4 &3 FAAe] BT Aoz #AFHAT 28y FEE BT
A TANME EHo] He AHS7t »,101 FUEAA A =25 $F]
RE AF =71 A4F K2 AAN & RS A%

A

_33_

(N&F3) £ASE 300/ FEF AZ uld asparagined isoflavoned &z A
HAA7A 5070 AFo) tF obAavetzl EAo] HYYE v, 543 A FUE Y
olxmtetl FFE E 1-59A Bl uteh Fo] o] 86:271%°|UeH WA=
267~1378°|Ath dAA7A XD 507) AFTF FNHFo=Z ¥& asparagine FHFE
B9 A%S KLG11182, KLG11165, KLG10901, KLG11053 % KLGI109812A F4ty
EZ( 78%)9 wia 138, 128, 122 ? 122%9 FFS R $FF ATLE oE
AZTEL EAAAN A 5HA EHAME 33 A2 F PGriEo] i ofAy
72 TUE g =& sHA5E 585 ARE o2 F&4 FUEE A

7t 7besteElEtn s

Table 1-5. Range and mean of asparagine content of Korean indigenous lines for

soybean sprouts.

Asparagine content(%, dry basis)
Range 267~13.78
MeantSE 8.63+2.71

Isoflavone &< £4L& §Fo] o] &8 4 Q& 7HAT Wi M oLy &
A ATES EH’JOE isoflavone Al%29 A%S 3 TLCHH S ol&43to 1
AL AAF T AH o2 isoflavoneo] ¥A JElE AFE dlsldd HPLCE
ol &3 AW HAAL ANIAY. AFAA BAE 483 194 AF F TAEE AL
3ttt FAE 19470 AES AU isoflavone FFHLS X 1-691A R ule} 2ot
=8 e B 74 AZEE KLGI0988, KLG10999, KLGI11037, KILG11190,
KLG11219, KLG11200, ¥ KLG11306°] %t

Table 1-6. Y &F 194459 FUE9 isoflavone Fdld TFEE,

] AsT
A(E2 &%) 7
B+H(F4 A= &) 25
B(FA=e &) 113
C(F olste] &%) 49
Al 194
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2. 2% A9

7h AlEEH

NG 1) AANALe £A3 : Genebankol A A& T Aol N A%
FAAR 1 2003 FAALHNA 2F F2 UET F324 68074 F
o #F 7] : 20039 64 28, AAEE 1 60 X 15cm, 15 1#

A H o FFEANL A D T AEE 194 3F F A5EA
ZARE AR, BAS, FARS, AT @, 109F, T4

O O O O

(NE 2) €AsE JEF A5 dl$ asparagined isoflavone &3 A4
1) Asparagine &% A3
FAAE AP 194 F4E HEF rdAA6304 %)

o FUE Au : AEUGR FAADAGRG W] AEAZ G Fol2 ARG
B ASAXNE 0|83 &% 20T, §% 80%2 A ERAlA 497 AujstA
UE e 601E) x 6(AZ) x 14 cm(Ee))Y ZH2g 8715 A3 oH, 4
4,
z

o]

1205¢t 5 3FE AN HFoz ey EolmE HEA FIFsd 13
N7+ 482r02 &Pk ZF A5dE 20 g9 T& o)€39 20C F27)9A 4A3
o AR At

o Asparagine 4% 93 A& AFH 49 FX A”Y TUHE 10g& GAANEE
v e FUE F& Ulo] WE AA B4 o] &8st

o Aspargine ¥4
Asparagine asparaginased] ¢|& E&7} HH aspartic acid® ¢EULZ HEH
asparaginesed] A EE =R 3l asparagine?] FHS FA 3l asparaginase &
AEE FAH3 e BHE o2 #2rh
Phosphate buffered saline tablets(0.01 M phosphate buffer, 0.0027 M potassium
chloride, 0.137 M sodium chloride, pH 7.4)2.% 10W] 343 FUYEF 100 ol 50
mM KCI 100 @& 93 10 (50 ng/10 p8)9] asparaginase® ¥ ¥ 25TolA 14
<k vkE A Zk, v9k$-3% 15 M trichloroacetic acid® 25 S Yol WH&& FA Al
7] 3L Nessler's solution (2,000 ¢ 1 N NaOH plus 250 xf Nessler’'s reagent)& %
A Al Zg EAE A &5 UV-spectrophotometer 450 nmolA EFE=E ZAH3A
t}. Standard curvels L-ASNS phosphate bufferd] %o 4718 T4 Wioz ¥
FEE ZAH3HN e standard curve ZAA] blankE o] 435 zerod}t 3L HREEC
2 ZA3H e, ARE i HFS o]43tH

._.35_

1000 -
y = 242.86x
- 2 _
g 800 R“=0.9235
=
i 500
woll
Kl
o 400
b
3 200
0 i
0.063 0.334 0.889
3=

23 1-1. AsparaginaseZ ©] &3 asparagine 774 standard curve.

2) Isoflavone &% AA
72(2003) Sl 3td FUE AujA] 5471A isoflavone ¥Fo] FrtETHE Rl
el A ZLS Eol7] A& FUEC] oly F& o839 isoflavoned B8
}.

o FAAE : 1dx FAF 5004F 2 233 FA 6604%F(F 1,1604F)

o Isoflavone %% : glycoside B )2 isoflavoned aglycone FHI ¢ isoflavone
o2 v £ FEFS F3 vk F 5g& EHVIE Zot 1g& H3e IN HCIE
748t 106°C dry ovenol A 3A1ZF B¢k ZhEE) & F 15mle] WeEE Frtsto
Azstgom ozde] FLF wEES H75Y membrane filter2 A3} F
HPLC (Sykam S 2100 solvent delivery system, Germany)E ©¢]€3te A3t
EFPTE UV detector (model S3210, Sykam, Germany)E ©] &34 254 nmolA &
Atgon, olEAL EI wWeLe 642 TFF F ALY, columnd
Lichroshper RP-18e(5um, 4.6 125mm, Merck)E ©] &3 At

(N 3) £A439 5004152 TAF4
o FAAE : 1A Adg A 5004 F
o 7 % 7] : 69 119, AALE : 60 X 15cm, 15 2&
o Al H # : N-P;0s-Kz:0=4-7-6kg/10a
o Al ¥ F:A%T 194 #F

L A g2
(Mg 1) AeALe £A 3} : Genebankol A 213 680710 t& <Al
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eAREeaI A Fofure 630415 S 2003 69 28del HFE ke HIMA F LA
gAze Al A8 gtk F& vd4 29 Wels & 1-73 2k 1009
zo] WFE 96g o1Q3 MYE 68-27.2g o)Al 15g oo} 12AlF o= o& 7
Eo UyEFow s FL Aoz A4, T2 o] 7 w2 2647
Eolglon thgoz o] gt}

¥ 1-7. A8 630A1E S F2 FHA FAWo

A% AAG 10085 94 (A %F)
T2 pAs FAAS :
(cm) 45 @ w8 x4 e 43 4
W 375+11.2 41+16 13.3+21 6234326 9.6+2.0
264 188 113 9 9
M9 20.0-1498 0-96 75-235 8-185 68272

(N8 2) £AsE JEZ A Ed 3k asparagined} isoflavone &3 7
1) Asparagine = A A

S &5 u ZAPA dste] Ay HES HAAEEA FARdIY SA4
B oA ez screen st WS vl Fasth AwrH A frEjopv] =4t
A FAXRZE NREE 9FE FE3 oA ZEFFSE AHES A opnmat
BA7Z2 ko] fyoriite] dF e FAst=d, AAGAE AAYA A7 B
o] WS, ofnyal BV E o] 43 W 1/ AEE EAMdE Had A
e 1304 Awoli BAo Hast fulx 517te] Ajeke]ojA 5A ofnwit F o}
a2y g 75 AR dEol & Y-S screen st HE W2 Al %ol
ol ey B odAqte] A (% 1*8)011’\1 B FAgE 6304 F ol A } bzl 3
e gy &

o,
=
~ =
_
D
a1
[+
—~
—
N
o
=
3
=
o
>9.
oL
el
N
N
N
OO
.J>.
(Tl
OJ
o)
..b
=)
s
=
O
HU
oy
ol
\i
2‘1_',
ed
it

F 1-8. A% HEF AT okxmel ¥ Mo
T ozl % (ppm)
9 1,165.5+412.0
9l 2,184.5-36.4
- 3’7 =

TAG UEF ATT B APE Foto] okzgetnl de] & AFS Adsde
d 2 A3 % 199 2ok Aed A5 Sl ofaveba fé}'p‘*ol 2,000 ppm °]&<

Aol 1041 Zo|A). & AFHAS F8star a423A Ao 93 AE7re ofx
sebzl g dols Hstn FFe) dE Ade Wi ¢ AYL o] AL =)
2 49 5%l ditelE obmiit R4S o f3te] BAPAS st HEAHOoZ of
g@d ggo) Mg wE AFS ARste] B AFHAlY EHE 24T ol

>

# 19 AdE 3 oopaad o AlF

AEE THpEpm) || A%5HE FHepm) || A5E FFHepm)| | AEY = (ppm)
180 2184.5 113 2070.8 120 1993.1 280 1934.0
467 2125.0 484 2053.0 622 1983.4 485 19259
160 2091.0 170 2036.8 131 1981.7 424 1922.6
191 2087.0 604 2032.7 655 1955.0 199 1921.0
171 2087.0 159 20255 559 1934.4 161 1901.6

2) Isoflavone ¥ 714

20023} AyAE 2T 500A%0] W3 isoflavone Tl Wol(X1-10)= Hit
1,530ug/gol e, W7 520-3,696 ug/go-Z 2500 pg/g ool =& A% 13A%F
olgith, et 2003del FAT 680AFL 20020l BAGH AFHT Tha @
isoflavone &S YEINS =4 B 987377 pe/gol e, W7l 71-2,389 ug/g ©)
Atk

I 1-10. FA) 3 1,160 A1 % 2] & isoflavone 3¢ ¥ 0|

T+ 7 2002 AF 5004 & 2003 A 66074 &
R 1,530+457 ug/g 987377 ug/g
W9 520-3,696 ug/g 71-2,389 pg/g

20021 2 2003yd ol T Al ZHEH U= AlE% isoflavone o] w2 AwdE 7
TE9 isoflavone F§HF2 thS ¥ 1-113 2o duby o2 jsoflavone?] &S Al
G, A s 2 A w} ‘E’%S WHol7b e Aoz d4#A Utk 1dAate)
isoflavone A2 ¥ AF7)Ho A Wa|zE Fek 15 S g O}L AR A=A
LA gt 2dxte] 1, 2 dxtel A5 tsle] isoflavone dEFe] A S

Lo2xdzbell A AFoA dxpzt wejel Zo] Ayt Eii}%‘_i isoflavone & 0]
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e AZS Adxe AN FASS dudntd 1, 2dAte] FAF 1
_?__

isoflavone d&e] 7h& =omA Fd3A FAHo]
HEd Aoz AZbdd

1,1604% <

ol

¥ 1-11. 1, 233 A 11604155 A#H isoflavone el & A%F
=2 isoflavone % isoflavone
AZE AZ3
) 220025 5 A]) SHF(2003 3 AD

425 3697 | 633 2390
151 3155 N 414 2313
3 3116 i 2 2282
178 3027 | 574 2108
69 2925 | 631 2062
65 2919 | 632 2008
322 2825 2 417 1954
59 2807 i 19 1863
92 2657 B 376 1847
303 2621 | 567 1841
61 2573 N 434 1821
7 2572 i 242 1782
311 2544 | 551 1769
49 2492 | 459 1768
81 2485 i 260 1743

1 2484 | 26 1715
153 2458 B 300 1699
18 2448 " 415 1689
136 2420 | 50 1687
46 2394 B 464 1683
479 2391 | 1 1677
291 2389 | 388 1668
431 2373 | 352 1664
496 2356 | 5 1660
189 2348 | 321 1641
260 2240 | 455 1635
317 2240 i 4 1633
159 2239 il 461 1616
476 2233 | 291 1614
246 2231 63 1591

— 39 —

(NE 3) £A3E 5007415 FAE

1dxtel £A3E 50045 20049 6¥ 11Y 9Fsle A2 F4stx e F
olth, &A Mg & o FAF AF FAA MF gEHE UUIAE ARsAr] 9
o A7 @ AZY FA7F BA ol 2 1-294 #AFHUG. B AIFELE 10-11

4 Aol s8] Ho| ¢had ZAoln.

3.3 A ¥
7h A
A ED A g sAs S4F4AE
A 1, 233 e T2IERHY FAAL YA 200203 2003 =3 50070
o} 680709 AT & W ZAIHA @of XY v SAHS AL W
W3k dHel & A4Re Tzt Al et 2A o] ErHdE gdkEd og A
ATE TLEZA tA Auslas 548 AU
Wzke dold A% F cAEId 1,139719 A% S 69 159 9 %
Z 60cm, 57t 15cm, 15 274A), 2vbE o2 sF3 &
AL 29 54L& 1, 2dx 3%
Culolel AeAqFdae RAFHA Ao AT FHE2 A

2

jai
oX

A

AFI) A=A AL

SHASA ALE A ohxTANTH o) LFHEL AZMFHAANN FEE AL
Agagon, 3859 AAL 554 71(CA200: TNT TechAt AX)E AH&3}
Jo. SF AN BEAN o2 79 Aol FAFAn. AP JHEL Al
g 407 Aol AXE whged AF A 29 oldedlE £3E Faddt AN
24 A2F(LE FE21%) 200ccD SHEQle] 52 oo mlAF 30E Foz ¥FE
«F A =A+= controld EFES olaxErzl 4g3)

F22E3 ojand 5 509 AAEAEL EFF 2oMAGH ALd £
Al 3

Ay

Aol ZAg G5 AMFS X 1-12004 B npet 2
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E 1-12. €F SAAF FAF FAEY vo], AT R AR

Body weight Height
Student Age (k) -
a 40 72 170
b 27 67 162
c 25 7 177
d 25 90 180
e 25 77 183
f 27 91 181
g _ 28 78 175
Mean 28.1 786 175.4
SRR EE
(AED FAzded o eAstst S4AEAE
1) gold $E $4 FEFEY TUE 54

sPvels AANAN FdsA F FFEe) =z F B jlon 53
FUE Folgts Bold §x9 F FFEC] Y 2HEENH F BEHO JTh
TUE F& FARY JFe] o2 £x9 FEd W LYoz 1008 T Bitol

m\n

TFAME $4 YA FAFFOR Tt BadE 90079 F FF
S FUEZ Auistd TUER A F A5HeR FUEER oj§H] & T
€3 2 E4HAMY o] §F 5 AASNAT & 1-13014 B npe} Zo] Tk
3 S g2 §x9 T v H=
I weje)] Zolyk Am, wiFe %3 AT FAZ Ayt wgE FEAMe HE &
FTE A3 ofF moE AL & U dEH, okt AT FHEER o8
7P 2 olfde AE REY EE 974 B4 F=RVIE AP 4A @t
FAE FRot AuAY A B wFe Av|gE HE o] glE A=
Byt =3 U Foz Aus TUEY olamd FFE M =L AR
0 AE A FY el oy 1 ofe distde o AAG A4 fadna
o},

ofi

3T
o

id
Ei
OHI
S

£

e oot
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Table 1-13. F&HFEY $58¥ FTUHE EA T asparagine T vl

Whole Hypocotyl Root Hypocotyl Weight  Yield Asn

Use length length  length diameter /sprout of sprout content
(cm) {cm) (cm) (mm) (g) (96) (%)
Soy paste(P)  16.0 99 6.1 241 1.11 420 79
Sprout(S) 168 9.0 78 2.23 0.74 534 9.7
With rice(R) 145 8.3 6.3 2.60 1.15 386 72
Vegetable(V) 152 89 63 2.61 125 392 89
LSD(5%) Between 0.88 0.75 0.10 0.08 238 0.7
P and 5 115 13 116 015 013 366 11
P and R 177 : : : ‘ : :
1.44 122 0.16 0.13 387 11
Pand V 1.87
1.40 1.19 0.16 0.13 378 11
S and R 1.82 148 126 016 014 399 11
Sand V 1.92 ) : : : : :
i 1ae 1.81 154 0.20 0.17 186 1.4

2) AR FHF 3 SHAA

wdEd FAIE L139AI Tl g AP Ao HAS BHEAE Bd X 1-149
g stdae A4 3BdY ATe=FEH 86U9Y ot He ATLR WA X
st gllen, Afdss 86U =5 2YFLEFH 16290 He F TAF7A
AT, dFe] d5ol= 3lem He @AATLEZFH 190cmyt =He B AF7HA
WA Exsa AUy

ol¢} Zo] Ut A AuiHE FUET ATES Ao R
o FF AuHE Ae2A ASLFTE ofF WY 2A NS S
T7F o o ADEL A AY ITtERFEH S A 28
7Fedd AAE F UET FF5H o182 5 de AT Aol A7y
o At}

)

12

M
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Table 1-14. A E UEZ A% $94 549 99 R 47

Characteristics Range Mean+SD
Days to flowering 35786 52+2.77
Days to maturity 857152 134+4.31
Plant height(cm) 317190 65+15.75
No. of branches on main stem 0715 5+1.69
No. of nodes on main stem 9727 14+1.87
No. of pod per plant 107190 62+22.42

3) AH FRAFY FTUHE SAHFA

ZAAZEY 59 A FUE olaRH) FHS TFIF FUES] SHE BE
¥ 1-149 2o FollA s o] FUEe A, WS L Wl Lo, wMFe FA AL
2 g 2 B FANA Fo8A AED FTUEY olanei FFdAME EAA
Bol whe} go] Z WolE BREY A TN FUER 7PE Bl °]&HI SUE

ZAYEZY vustd BA 54 F¢ A B9l AAA)rt FAUEF Hls}
o "N ZA A= AEC] Jen ¢ BZ AuE A FEE FAYETS
158U HE AZE o] oz uFg FTUE FESA o&/HA & A=
ANt

=3 olxmeizlel T FAUEFH vl 4F3 L AT @l TUE
A otadEzle EE3A e ASdE EE SHAELEY FUHER vz 08T
F & A% OF A+

Table 1-14. ZA® V2% A9 FUE EA} asparagine 99 ¥9 2 HA

Pungsan-
Characteristics Range MeantSD
namulkong
Whole length(cm) 20.1 8.5728.0 15.9+2.21
Hypocotyl length(cm) 11.4 487165 10.2+1.48
Root length(cm) _.7 2.0712.7 5.7+1.15
Hypocotyl diameter(mm) 2.01 1.3772.94 2.1510.19
Weight per sprout(g) 0.65 0.4071.13 0.74£0.08
Yield rate of sprout(%) 599 2457908 514+75
Asparagine content(ppm) 3,500 368.774,572 1,335.9+714.5
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FA AEF olagzle %o B AEE WLFHAE v oS ABSY 59
A A olzd@ FFe F 1-15004 B3 wie} Zrh o5 AEESY thatel
A B X% $94 B4, TUEY g 5S4 2 7] 5 0E S4E
o E3ste] 24 ML #UW S5 TUE EF $4 2 AL FUE AWE
Ezoz wz AdE slssdgn B

i

rl

E 1-15. A AT F FUHEY &85 FHeE AT AF.

Whole Hypocotyl Root Hypocotyl  Weight Yield
Line length length length diameter /sprout of sprout

(cm) (cm) (cm) (mm) (g) (%)
KLG11183 26.1 155 10.6 1.80 0.78 339
KLG11218 187 125 6.2 1.90 0.71 876
KLG11187 25.4 146 10.8 1.75 0.75 830
KLGI11178 23.3 144 89 1.94 0.83 827
KLG11224 19.2 12.2 7.0 2.06 0.70 814
KLG11260 187 130 5.7 2.22 0.80 795
KLG11227 22.4 146 7.8 2.25 0.85 792
KLG11225 23.8 13.1 10.7 2.10 0.82 788
KLG11217 20.4 124 8.0 1.96 0.69 751
KLG11261 22.7 144 8.4 2.01 0.79 747
KLG11175 195 12.9 6.6 2.04 0.81 740
KLG11156 21.6 15.0 6.7 2.03 0.76 736
KLG11277 21.6 12.0 9.7 1.98 0.77 734
KLG11193 185 129 56 2.05 0.91 733
KLG11159 21.5 145 7.1 1.72 0.66 729
FAYET 20.1 114 8.7 2.01 0.65 599

4) THA FGrtel 3 dgd ¢+ AY FUHE AT

1, 233 XA ALY F4H EAF FUES SHE THH2E HESY
At 9% FUE F AT de AdEs AR 2dE E 1-165% 2o EAA
B wpel o] @A IuldlA b ol AuEI e FAUET FF v A
HFoA HdE RE ATEL =50 ofF HA HAUer FAFFE diFEol
FAGEF A Hste] wikrh 2y KLGL1226A1%& 3389 3452 TAUET
3 HlzEAY R & FEAEE B yddle AETE 27 9 AA ¥ 229
A FEAE AY AEIA Foh 28y SRS AYF AT FTAAE HolEs A
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g1, 243 AUAA) 2L T8 APY 5 TEHOE ARIANS A5 wE T
Auje] =HeTe AZS Ao AFIHTL B F AUk ot AR SR Y=ET
Tzoo) A SF9 aYE Holm YuE oE dde] @ F Uk aY =
1-170 A 2 upsp o] FUEe FAANE A2 §A4H] REHIL Jde FFTE
o] WE $5E AT Wol ¥4 54 = FUE F2 "M MAF=
of & 2|7} o}F & BTt Bo )

2

Table 1-16. % A UEF 20459 94 54

Days to Plant No. Weight/
~ No. of No. of Yield Pod Lodging
Line maturity height of 100seeds
branches pods (kg/10a) color (1-5)
(day) (cm) nodes (g)

Pungsan— 147 45 5 15 73 253 136 G 1
KLG11365 143 48 5 14 47 212 10.9 G 4
KLG11369 148 143 6 28 101 215 14.2 T 5
KLG11505 142 52 5 13 28 145 12.2 T 3
KLG11528 145 45 4 13 58 219 10.9 G 4
KLG11590 148 139 5 21 38 147 13.2 G 5
KLG10978 147 45 6 15 42 223 13.9 T 5
KLG11226 155 56 3 16 41 253 13.1 T 3
KLG11176 155 46 4 15 34 171 12.2 G 4
KLG11668 143 47 5 14 35 208 11.4 G 3
KLG11719 140 41 5 14 35 193 10.7 G 4
KLG11743 148 46 5 14 29 181 11.0 T 3
KLG11754 143 51 5 14 29 285 11.7 G 3
KLG11168 155 45 5 14 41 261 11.1 T 4
KLG11778 155 46 5 14 38 186 11.2 T 2
KLG11779 146 48 5 15 41 232 11.1 T 3
KLG11780 143 46 5 14 48 170 10.7 T 3
KLG11781 145 55 5 15 50 175 116 G 3
KLG11058 148 53 5 15 39 173 115 T 4
KLG11159 155 56 4 15 32 260 115 T 3

Mean 148 58 5 15 42 208 119 3

LSD(5%) between lines —————-———————————————————————— 38
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TANE AFE F FUEY EAHS FALE ALY $FAETS RYE ¥ 1-179% 2
o FAUEFTA v F&ol g1 gAY FHo] 3 AF(Bold Aol Y
A=, 53l KLGI1159= FUHEY F&0] TAUET Ao €53 & A=
719 90,

Table 1-17. §-% A% UEF 20459 FUE 54
Weight
Hypocotyl  Root Hypocotyl Yield of
Whole length per
Line length length diameter sprout
(cm) sprout
(cm) (cm) (mm) (%)
(2)
Pungsannamulkong 20,1 114 8.7 2.01 0.65 599
KLG11365 21.6 12.3 9.3 2.21 0.97 669

KLG11369 22.2 14.1 8.1 1.91 0.87 608

KLG11505 13.8 9.7 4.2 2.27 0.68 434

KLG11528 10.5 7.0 3.5 2.20 0.67 428

KLG11590 15.5 9.5 6.0 2.06 0.79 541

KLG10978 11.3 8.1 3.2 2.27 0.67 421

KLG11226 18.5 13.1 5.5 2.20 0.84 564

KLG11176 22.5 12.9 9.6 1.67 0.74 618

KLG11668 13.0 9.0 4.1 2.29 0.82 444

KLG11719 14.3 10.2 4.1 2.45 0.65 473

KLG11743 16.7 11.4 5.3 2,14 0.89 592

KLG11754 17.3 10.6 6.7 2.05 0.74 494

KLG11168 20.7 13.8 6.9 1.88 0.83 547

KLG11778 15,7 11.3 4.4 2.33 0.72 575

KLGI11779 194 124 7.0 2.48 0.77 624

KLG11780 15.8 104 54 241 0.87 609

KLG11781 15.7 10.7 51 2.20 0.74 481

KLG11058 159 11.3 46 240 0.81 511

KLGI11159 215 145 7.1 1.72 0.66 729

Mean 171 11.2 59 2.2 0.77 548
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Table 1-18. Weight and rate of fresh and dry weight and asparagine contents for

each part of soybean sprout.

Fresh bt Dry weight Asparagine
: Parts of resh weig per 100 Content Total Rate of
Variety per 100sprouts o .
sprout (2:%) sprouts (%, dry amount asparagine
B0 (2:%) basis) (g) (%)
P Cotyledon 41.2:46.8 4.08:63.0 3.033 0.124 44.8
ungsan-
m Hypocotyl 34.8:39.5 1.46:24.3 3.567 0.125 45.1
HAMEONE R oot 12.1:137 0.46: 7.7 6193 0028 101
Cotyledon 24.3:43.5 3.58:69.6 3.270 0.117 485
Agakong  Hypocotyl 19.4:34.8 1.06:20.6 8.468 0.096 37.3
Root 12.1:21.7 0.50: 9.7 5.896 0.034 14.1

Remark :@ 100 seed weights of Pungsannamulkong and Agakong was 12.0 and b5.5g,

respectively.

Fuze) 29 ABEL BW AGTR] WFol )RR Hato] AdHo
2 498 BoE A @ b Atk B9, AR 2R e A2wg A

FAIA AME FUE RelRRe ohxR L Aol wFFEol Ha)

of 493 we Holtk (E 1-19). #AAL Az 2 WA 1S uksk o] A7k
%]

o 284S uEse F2 AH =&
2 AAFY oF 1/10 5o v &2 g1 & 4 o

Table 1-19. 3Y= F 4 FAS WA Asn &=

o]-8-3te o]FojAEH, o] #

& Aoz

Dry Asparagine content
Variety Parts of sprout weight/100gram (9% fresh wt
fresh sprouts basis)
Cotyledon
Pungsan- 28.9 4.4
Hypocotyl 56 5.2
namulkong ‘
Root 4.8 29
Cotyledon 25.7 0.6
Agakong Hypocotyl 5.6 49
Root 55 3.3
W) TUHE A2 A Al e.ESe] g
TUHEE AMst] SHMS E50] e kxRN E FEE A AAY =
A E FUHE A olastalzie] e Az =Y 4 Qe W) e &

Aok Fasith FuE AU okxmgelyl e Ywyom

A2k W E sk

Aoz 43 e, W 5o 2x7 ogstd Ay 1594 FUE o Axta)

21 o] Alg Fbsta} 2
E Auilgogs 10940 99 =
sttt B Algol A=

2o AaA Fastel o

off

jad)
_
z

olr

(F 1-20).
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¥ 1-20. 2242 o] 8 AuMAsd TUE] £&3 ofxnehzl el Mol

1o

Yield of sprout

Asn content

40

35

30

26 | D%

- | |—e—=&Asn

-~— O}7tAsn

EMUES

Culturing period (%) (%, dry basis)
Jpreatnicht (days) Pungsan-— Pungsan-
Agakong Agakong
namulkong namulkong
4 321 328 0.2 0.3
8 509 589 53 54
O3 treated 12 739 881 76 8.8
16 1,050 1,111 125 10.2
Mean 655 727 6.4 6.2
4 401 442 3.0 29
8 820 904 105 109
Control 12 1,096 1,156 12.7 12.1
16 1,216 1,329 12.9 156
Mean 883 958 9.8 10.4
LSD(5%) between means of treatment-——--- 459 33.3 40 1.1
between means of culturing
days within a treatment-————---- 1565 12.8 0.9 2.0

) Uz AMAFE A2F, F& L Asn FF Wol
A we FUE A oz FPgEe ohis FuhEe AE

o= AAH ZwolAq W Fadd, 23 1204 2 vheh go] I

o Agate] gradtE Aoz vehgth wetd AxE SddAM Ao Fut

2 Q7] YaME obxstay BE AZF) Fol Adst NE AEA FTUEL

o
ofN
o
(E

Wy

Aujsle Aotk & 1-21ME AMYsE TUEY AEFT FFI} A2TE T
S BAF RoezAM ANFoR FAUETL 69, oHFE 9d A= AuF ¥
olxadEt NS FEaE Aoz veigth a2y AW olageEre S Ao
2 9 AEFZ oladeY $2E%S BolAY FUES Axsd AAAHN &
Sl FUE AU otz g Ad=E xd davt 9l

th o] Agols sbestd Fugo) ¥ujstA oe & AuMdsE A Aol 2

sttt Aztsel Wk
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% oplAEE

29 12, FuhEe AWASE olxsee] $aw AgFe) Wl

E 1-21. 3YE Awidsd A ofaweb) 3 x AEFY el Wol.

Variety Culturing period Dry weight X asparagine
2 8.62
4 47.44
6 89.80%
Pungsannamulkon ] 86.40
g 10 82.14
12 67.67
14 72.28
16 68.87
2 1254
4 54.77
6 73.72
8 03.94*
Agakong 10 91.46
12 79.07
14 71.72
16 78.04

) FUEY N5ie} ofasteiziel Fuel
ARHoz TUE AW ojzmae FxAdA TUHEL Auss }HZ
gl 2o oa Mzo] FANE Aoz FA Aok Y E 1-22004
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Table 1-22. Content of asparagine in soybean sprouts grown in the flurescent

light.
Culturing period(day)
Culturing 5 7 9
. Pungsan- Pungsan- Pungsan-
condition Agakong Agakong Agakong
namulkong namulkong namulkong
General 5.70 532 5.23 741 8.27 10.89
Green 5.28 5.96 6.57 7.94 6.51 10.82
LSD(5%) 2.27 1.44 1.94 3.08 3.94 4.40

Remarks : intensity of light was 30 lux.
ob) gaAge] of§ olastebzie] el

FUEL AYulsts #A 02%2 245 AT AF HooA B Hiel 2o F
Zo| BAel BAA va Fo% F74E Atk W Ago] ol FES

ol gstel shxBNL SANFAR FERA e FLolE 8 Helol o) opx
See] £48 Y & e Ao vyt

Table 1-23. Effect of 0.2% urea application on the content of asparagine in

soybean sprouts.

Culturing periods Variety
rcgiment (day) Pungsannamulkong Agakong
4 6.5 6.5
0.2% urea 6 12.9 10.2
Mean 9.7 8.3
4 3.8 3.1
control 6 54 7.1
Mean 7.1 6.8
1.SD(5%) between means of urea treatments——-—-—----- 12-- 1.5
culturing periods within a treatment ----1.0 1.4
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Bh) FUE] AujL e ofAstelzlo) ko)

FUE AA A esel oe Tugs £83 AW olximeae

F=3 e

=

3 1-249F 2} FUES] FEL& F30 B 20TAM g =how Ay of

2ugizle ghae 2w7 7 WGe 15T M E
AAT wHA FUES Aulste] ofamErle FZ2IR FE FLd =
20CAN Avhst= Ae) 7 F& Ao Yeh.

Table 1-24. A% W& FUZ9 £8& 2 asparagine 33k Ho)

Wro 20C 9 25T =

o

o) 7}

KeN
=

Sprout yield

Asn content

Temperature Culturing period (%) (%, dry basis)

9 Pungsan- =

(€) (days) Agakong g Agakong Pungsan
namulkong namulkong

4 243 243 0.5 0.2

8 324 354 05 3.0

15 12 b17 579 2.4 3.3

16 700 739 6.8 6.8

Mean 466 479 2.5 2.7

4 402 442 3.0 2.9

8 820 904 105 109

20 12 1,095 1,156 12.7 12.1

16 1,216 1,328 129 156

Mean 883 957 9.8 10.4

4 482 509 2.3 2.7

8 795 875 10.0 9.8

25 12 944 1,137 12.1 11.7

16 1,104 1,221 15.0 12.7

Mean 831 936 10.0 9.2

LSD(5%) between means of
temperatures ——=-------——---———— oo 30.6 326 2.3 2.3
culturing periods within a temperature----9.9 17.1 1.2 15

2) sHASAA ] A
Hg=goz ojgse UF

A 4 A=A Bals FUEe xg

F

On:
¥

Fuee @ g F U FBo| mopgl: ohxutgzie] @ zAR Arke

1-25¢F 2ok FUES Hole A o UE, & fET A4HE

35g, B Fof FEY P2 oF 400mlo|UIL FEo Ho} Y& ofxle]
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oA A wet Z zpol7t YREd), BT TFFES 34%] AT

Table 1-25. ] 7+X 8 FYEZ42| asparagine .

Amount of Water ]
Boiling time Asparagine
Area sprouts volume .
(min.) (%)
/vessel(g)  (ml/vessel)
A2 10 20 405 0.7
Sl 15 40 410 3.8
qhE 20 50 400 6.3
Al ok 10 30 390 2.3
o 14 35 400 34

st 7ol did S5 AEd A S5

shaewt g 1-34 B9l npsh 2ot 791 B

SANSAE B4 Fe e

28EE Azte] 330RIROH &F
i

ob2epl e BESAY oA ¢

2 7k SHASACH SVl
dg =7t 02 @ WX A5 Agto] 300%0lu Hol & 2
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27712 Al4ste ZAE ¥F
BA &F(21% 2F 200ml) ¥
Hojd 7%

Aol 12084 H8) ofxsmtepzl e Hg9
Folle otades 589 A

WAG)NA olzsepel F 3%

A8 =A e Aol ZlhE i Yok

0.09

0.08 —e&— control
’ ~-i- asparagine

0.06
0.05
0.04
0.03

0.02

Blood alcohol concentration(%)

0.01

30 60 90 120 150 180 210 240 270
Time after drinking(min.)

0.07 — — Asn+soybean extracts

300 330

Figure 1-3. Change in the percentage of alcohols in blood of human beings after

drinking of 200ml Soju ( 21% alcohols).

L 14 SANEAY A F4 T AZeNM F Fols} Y= 299 Ay
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Tol B AL o 75RAY Hls) AMFo] e AL 165Ro A H A

EF Aol vRdtd €F 42% 55} 00] B WAR 285 = Ao 74 =
AolE H3l A a9} bol 4§ aE 24080] £8F d Ha b 3305 °] 2259
A, =FEA HEAY WF GFEE 0057K9 Azbo] ax 1052 Q0H HE bz
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400 B0 80 120 150 ¥B0 210 240 270 300 330
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Fig 1-4. Change in the content of alcohols in bloods of two students having

different body weight (left) and similar body weight (right) after drinking

200ml of Soju (21% alcohols).
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A2 A A2NRAA  ZUEAMLE HA AFZHA2A A
AT7)E: ARdGE sgF A, AFHAAL: A g

7h A g
1) 948 =

H48 F2 A5, 94, AN AAE 200184 A FFo] 110£10mg?) £ 7ot
Bl (Glycine max Merr., cv. Orialtea)E A|22 3¢ o, @A olale] UE AL
skl 421TolAM A gshar] AREstln)

2) AA HAEAN BIFZAAE AT A7 A=
AR A= AZ2AAE A8t /K29, F&, AR, AAAYRZGARDE A48

or FEde AAe i FAFEAN TYS sRoH, AANYEE A s
A TN, FEL AMEAE FUEY Ao TR AF AL
IS0 (FAH AF 0 F2AP523AHE ALge gt

=FE - 2, &, 9ARL dAAUE B JhgE 8o 227] o) 4319
0.06% 2 Z+22A)1ZF F&3151 )

E2E% FF - 29, S¢, WA B2 NHE 289 $%7] (decon
F5200,England) ©]-83te] 2413t #&3 ) FEE F5 5 05 01, 0.05% Z3tq 249
AT

©Q ANEEFE - 50% gLo] 3, ¢, WARELL 4N} 225 rotary
evaprator (Eyela, Japan) & ©]&3Ax F&3do] AL&sidoh. AL 05 0.1, 0.05%
9 Feg XA
4) FE A gy

A2T lkgE ¥ Dol ZH4 Yo 20Te FHLE 20£1C, A7 84 7%
AN L A F FEE 0EF IR T Ty AT (A
29cm)el] wol, 2 1 T
20£1Co A Au7]zhe 6= 3Fdoh.
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spgRe FUR AW 71 F 24AD0T dASA FAAR ARE 10g e

Y
2
[

jusd

f =2 ZA] UFolA AOACH (1975)0) F3he] sk 7FdA xS A&

guEe AR FARG YRR TR 2t 2 4Rsh SR RE 300

AAE TR AHst] 4G WiF 2 PYRE e o TFL JIdolE

=
=

R34t} Digmatic caliper (CD-20B, Mitutoyo, Co., Japan)E Al-g&3to] w37 o]s}
W5 FEge AT £ IUE F&2 A7H AAAHE (SW-1, CAS Co,

Korea)E ol 83h] 627+ AMe A% IUE FAE 243}

) FUE +8 (FoleT Hus )EA

Worg e ARE 1 kgol UF BF AFE vl HET T 62U AHAL
oa AA F Asol sl ey T A4S AG FuE 5o 4R

o
e

gtk € Boge AL 53 BE APTF 9@ BT AEE YrhilE

o 59 Bsadel st $AA} Yokn ARE AL FAZ BFHAT

-7

&2 AYF BE AY dolHE FAY (FREA A FAF )l HEF %2

Bhul] A e
8) EHA =

BRE BENAEE -65TA AL T2 (Gudero, DF9017, II-Sin Engineer -ing

Co., Seoul® A TAANNYE FA#AZX7] Bondiro, FD-5518-01, I1-Shin

Engineering Co., Seoul)& 5¥dzF 7Az& At AFAEE #£47] (Bamix, De-

Luxe,

Switzerland) 2 433 20 mesh sieve® EHAZ] & FEHo) ol HAAH

of RBSHN EHARE AHESAT

9) Hol¥el 57

Ao Holdf TFe E2FHHQ Proskyd (1988, 1992)9 weh 43T

2AAE 1g (0.1 mgZ7tA)E 400 mL tall ¥]lo]A ¥ oA 40 mL pho

=
Ty

sphste

buffer (pH 6.0+0.2)9 0.1 mL termamyl £¢ (Sigma Co.)& Yol IFiF AU

ojuf, dFHF TUZ Ho|AE T HE FxoA EBF WA 15ETF HSAA

Hlo]A L YH2%=7t 957100C7F @ wWiRE wSAIZHE A3 F wbgARte
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< 94 A= AAT Ogol HolAS 60T2 FAAM protease stock £ 0.
mLS H7bska dfvE 22 Dtk 60CAN FLFzoA 08T ESo)2
A e A7 g 056IN HCl €9 477 mLE o] pH 40~472 =43} =
&, Ald el amyloglucosidase 0.3 mLE& HA7}sti A 60°C L4z o)A 3087
H HEAD BE 60CE 2AE 95% ethanol 225 mLE Ao Solgles )
1710 BAn. a3 A2elA INzE o) WAEte] RAAAY. 9FE 15 mLe)
78% ethanol® =7} celite® IE2A BAANI T ZYetd matE HE T AP
& o #}3t1, 78% ethanol 15 mLZ Ho|AE A H sl qgHstgoen o] 27L& 23
Btk 282 95% ethanol 15 mLE H|o|AE 23 A%, 97531 acetone 15
= 2% o3F 15T A&V A 5% A2 & /e g ey

FFE T B F Ule #9EL 99l 2o 93 Kjeldahl o
S I3 (FAASF 6258 AH8)E 2T TE 17 =Y E 525CHA 5A7
ASAA BEFFL F3he] ol A ot AL AP

m o

(ot
fuirt

o

=

r°1'

B (blank, mg) = Wt residue— PAPB
TDF (total dietary fiber)% = [(Wt residue-B-A-B)/Wt sample] x 100

Wt residue : Duplicate A1 b & 2 A9 H

PA = Duplicate blank Zejio] A AA " Tl d o] ¥ (mg)
PB = Duplicate blank ZteJ2oA AAH 38 % (mg)
B = Blank 3

A = Duplicate A 29| Zt{Eo) AAH WA 9 (mg)
B = Duplicate |59 JoqRr 2HA J& % (mg)
Wt sample : A& F A9 #F

T oMxgt NS 4 (19819 WHoR TAAZY Ruxg | g< 6N HCIZ
24N Tt RAANF AFAR7) (HB-501 VS, Korea)Z 2971 A71% sodium
citrate buffer (pH 2.2)2 %% 10082 3143 % amino acid analyzer (Biochrom
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20, Pharmacia, Co., England)ol] 10uL% Fgdo 4. 2 4 234 ¥ 2-1
I 2o

Table 2-1. Conditions of amino acid analyzer for analysis of total amino

acids
Item Condition
Detector Photometer (440 — 570 nm)
Sodium high performance PEEK column
Size : 16 cm X 4.6 mm
Column

Bed length : 200 nm

Diameter : 4.6 mm

Flow rate Buffer : 35 mL/hr (5.8)
Nin/OPA : 25 mL/hr (5.8)

Buffer- : 65bar
Nin/OPA : 12bar

Pressure

135TC
Reaction coil temperature Column buffer pressure : 76bar
at 477C Ninhydrin pressure : 11.5bar

Coil pressure : 7.4bar

Injection volume 10L

1) 714 £4
F7143 -9 7 (1986)9] WS o7t MyIRAcE FAHAZH ELAE F Ig
= F8te] 65% (57) HNO3 10 mL& 3 F24<& 9431 224 3~54 ¢ %
A7 A 100CTAA o] 1 mL A= FSd7tx] 7kt oA d4 5 mL, HCIO4
05~1 mL ¥3 9A 2 mL A% Fed7A] 7tEdrs 2¢4 50 mL2 343
10 uL¥ F943te] Na? K& dAEF 2FF =7 (Spectra AA800, Varian Co.,
Austrailia)g ©] 83l EX3 Y Zn, Mn, Fe, Mg, P, Ca2 ICP emission
»

spectrophotometer (38Plus, Jobin Yvon, Co., France)ol FYsd EASHY. 2 &
MzAL& B 2- 29 #h
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Table 2-2. Instrumental parameters employed in the atomic absorption
spectrophotometer and ICP1) emission spectrometer for determination of

Na, K, Zn, Mn, Fe, Mg, P and Ca in soybean sprouts

Element

Na K Zn Mn Fe Mg P Ca
Item

589.1 766.4 206.1 257.6 178.2 279.5 214.9
Wave length (nm) 422.7
0 9 9 1 8 5

Lamp current (mA) 12.0 20.0 12.0 20.0 30.0 12.0 12.0 20.0
Slit width (nm) 07 07 07 02 02 07 07 07
Air flow rate (L/min) o6 56 56 56 56 56 56 5.6

Acetylene flow rate

(L/min)
DInductively Coupled Plasma Emission Spectrophotometer

34 34 34 34 34 34 34 34

12) Vitamin C &% &34

Vitamin C ¢ %2 DNP (24-dinitrophenyl hydrazine) H] 2% (FBRE D, 1964)
of whek 233Uk F, FUE 5 g2 2% m-HPO3 §o2 Basn o 229 9
mLel indophenol 2~5 #£3 thiourea m-HPO3 &3 9 2 mL= 7bate & &3
¥ DNP&9) 1 mLE 7}te] 50ToIA 15X WAoo ZA Wys 3 85%
H2504 5 mLE 714M< 3 AA3) 7tste] oA 3087 W) st¢th oo 540
nm A FFEE FHRT FEIHY st % vitamin C ¢ FFE FEY.
HETE DNP §9& 32 718 Aoz sy

T TTE 43N] A8 AP FREE Az FUE A8 10 g€ EFANA
o ¥ 0.1% peptoned 100 mLZ 83l 99 peptoned 2 1A o7 34
e &4E AEZ 39 (Shigezo, 5, 1989). = T &AL 3Mjt petrifilmTM
plateE AE-stSlth &, FFAoNA petrifilme] LEEL EojLd g AFEyaL

iz}
4
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ol&3t] AlE 1 mLE WA T Yl HES FERHOLE ANEE ¥y ¥ WE AT IR dgstan A4 AZFE HAd gol TUE AR (color), WA
T AE57F AstE w7hx] 1A E T g EH4E 32T oA 247484 7F wj <k (flavor), F2Q Bt (overall taste)oll tiste] FAE 1049 A5 2Ld o8 5449
AlZl Fo e colonyE A& 2™ colony-forming unit (CFU/g)& E A8 TH (Herbert and Joel, 1993)2.2 H7}ateh & AA WA 232 whe v ymo}
(A =, 1997). (13), Yu} 23), BEelt 34), Fv (4A), oFF 2o Gz g

14) A=Z3 18) FAA

FUEY HAEE Texture Analyzer (TA-XT2, Stable Micro System, Haslemere, dPA e FAA e 94L& SAS software package (SAS Inc., 1985)Z o] &

England)& o]&ste uj=e] 7tgd RFES =
cylindrical type2 A7 50 mme] RS AL
2 099%2 ZRAAT.

stR T (o] 5, 1999). Plunger: 3to] Duncan’s multiple range testol] <3}l =3k},

3
I test speedE 1.0 mm/sec, W3

o Al g A
15) Chlorophyll 33 =3 D A BF=RA 3UE F43 YR Fo vXE JF 1
Vernon (1960)¢8] #He] F3dted AMd FUE 5 g& 80% acetone 50 mL A= 7} B ATE TUHE AE 2D AF 24 EL B4 2 249 Adglo s F4 A
ko] oF 102 Ft HAE tF ARG ATIZ JFHsigih FA= 80% acetoned A A, =R, AR U Gold YR FREAS 53 yrdEs FyEe
F 7] AolFRA 102 A% WA AT d#Hsn FAL] Aarh Qe 7] ARFo A2jste] FUE] AF=Hans Aol dA AFxAHAe Y2 =
MRS & RE ofHS e AL HFFo] 100 mL7t HA Gt 59 ks A GEsFel mAs dF3 HHY vmo EINS THEL o5 Had 9 T
663 nm, 645 nmoN A FFEE =A3 A, total chlorophyll (mg/L) = 20.2 x0.D.645 e A3 Al AR AR FFe nAE 93 24} sg
+ 8.02x0.D.6632] At olste 2 FFE AEAT
hH &
16) FUZo 44 TUELS v u2, g gadM AuiEn gaAdu 5o molx HAYE
CON(FA 7)), WEJ(0.5%# ¥ EFEE), WEM05%AA E3%%), UEB(05%F ol s A FAdEol My Aok = @AW ¥ AFEd 1 QEG T F48 ga
& 229 F2E), INBQISHDZ 695 Aujst TUE 300 g T2 Hat Hol JAAAE 25t o2 A% £8& A9 FHWAY Sow AEAo ZA W
o 32 FXER 33 AT F FVE AAL EgdEd AEEA (F74 001 otk Iz Au F ol BFE A T ALE, o 2dHo e nA
mm, 7] 15x31 cm)oll FobA 7Co Ao A3 7|tz FAE A4 =, A7, 2 AMETe 2d Fo] FE 2Ado®w deixd dow (P, 1992 ;
i h= N Takashi, 1980), o1 & @ @7kA zdolgt= mulstA | WA Ak Fo wo}
¢ AFEA B FapgAs gste] 4G 2AA} 7 UL HSo] SAHos
17) F57A} AREE A gl (F 1997). @EbA] B Ao e Ad A 2RAE o] &84S W
Tuz A7 $ 98 Ao AFHI FTUES o R 47 300 g¥ Wn) B8 Fuw AWzt 7bedAE AdEstua g o My Whoez: 23,
o Wi & 450 mL, &% 5 g& HkE F stgGEtd #7) AlF & uRE 1230 9 ST, A%, @AANYRE B, 289 Qv F33d 1 58 0.05%, 0.1%,
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1 A3 05% F2¥ B FFE, 05% A B FF
S o] gdte] Auig FuEol Awl 6dA FA( gwtoz A ul)n st
1098 ~ 1110% 2 o 10%4E %< 438S Ueis ot AZFM AEHE
Er 2 A Aol gle) FAE diHl 1182% wldte] tha WA ey
o uA B AddME FUuEAN T 1A A 2ZAE 05% F2¥ B FEE
(WE]) 05% A & FFE(UEBE AM&std 1 A% 2 Fdd nlA= a3 A
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Table 2-3. Yield(%) of soyBean sprouts by various extractsl) treatment for 6 days
(%of control)

m\Extract JAE
mgthod Water Ultrasonic waves EtOH
o
Conc (%) \\ ,
0.5 111.1% 100.1 104.5
0.1 101.3 103.5 103.2
0.05 101.2 102.2 100.1
s Extract BAS
S
“\\R
mw Water Ultrasonic waves EtOH
“'\-‘,_H-
Conc (%) Beg,
0.5 100.3 110.0 103.2
0.1 103.2 102.6 102.1
0.05 98.5 101.3 105.1
xw\Extract MUS
--mg}_hod Water Ultrasonic waves EtOH
Conc (%) \
0.5 109.8 99.8 99.4
0.1 101.2 104.1 98.2
0.05 102.9 104.6 97.2
“H\ Extract POP
e
Mn@illod Water Ultrasonic waves EtOH
~
Conc (%) TR
0.5 101.2 101.1 101.2
0.1 98.2 97.2 98.2
0.05 101.6 102.2 99.4

1)JAE, Jpanese Elm ; BAS, Bmboo-shoot ; MUS mustard ; POP, Poplar glandnlosa.
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2)Quoted values are means of duplicate experiments.

W)

AA BE2AAN & F&F77F TUHEWY S22 Bdo] YEAS 2A}
371 flstel 7t Aaz FEGFS 2AG e E 2-49 2 TUE 29w
TEZFS AT 4% APdAE CON, UEBH INBOA 71.9772.3%0 2 WEJ <
WEM®] 706770.7% Wttt tha 5& A%S Yo wEoMs 7 g 3st
94.2794.8% WA R oA Holg VehA ekgteh wEkd HA AFRYA A7

T7Hl Q% Aoze B 4 glon BAgAe B E Ao

Table 2-4. Moisture contentl) (%) of soybean sprouts cultivated by various

extracts treatment for 6 days

Cultivation methods®

part CON? WEJ WEM UEB INB

Cotyledon  72.3%0.5"” 70.7+0.3° 70.6+0.1° 71.9+0.2* 72.4+0.1°

Hypocoty 94.2+0.3* 94.8%£0.2° 94.8%£0.3° 94.2+0.2* 94.6+0.3"

1)Values are the meantstandard deviation of triplicate experiments.

2)CON,(control) material soybeans were soaked in water for 8 hours at 20+1C and
cultivated by watering with water (18+1°C) for 2 minutes at 6 times every day.

; WE], material soybeans were soaked in 0.5% water extracts of Japanese Elm for 30 min
in water and 75 hours at 20+1Cand cultivated by watering with water (18+1°C) for 2
minntes at 6 times every day.

» WEM |, material soybeans were soaked in 0.5% water extracts of mustard for 30 min in
water and 7.5 hours at 20+1Tand cultivated by watering with water (18+1C) for 2 minntes
at 6 times every day.

» UEB material soybeans were soaked in 0.5% ultarsonic waves extracts of bamboo - shoot

for 30 min in water and 7.5 hours at 20 +1Cand cultivated by watering with water (18t

1TC) for 2 minntes at 6 times every day.
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; INB:Indolbi of commercial growth controller cantaining 0.3% 6 - benzylamino —purine by
mixing with soked soybean for 4 hours and diluted solution.

a”b Means with different superscripts within a row indicate significant differences

(p<0.05).

}) Vitamin C# 2} ¢]4 &

CON, WE], WEM, UEB, INB?| Az|d m& A} 644 HetRld F Aol dF &
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Table 2-5. Quality of soybean sprouts at in vitamin C and total dietary fiber

6 days caltivated by various extracts treatment

Cultivation method"

LS CON WEJ WEM UEB INB
Vitamin C
(mg% — fresh  14.3+0.22 14.6+0.2 16.1+3 152+1 14.1%+0.3

weight)
Total dietary fiber

(g/100g — dry 23.5t0.2

22.6*0.2 23.6+0.3 253%t3 24.2*1

weight)

1)Refer to Table 2- 4. 2)Quoted values are means of duplicate experiments.

g) o]k
FUze Fol AN FRRA 547 @4 Jawe B4 FA6 AT 3

o, Aujso] “@MAL ofniAte g WIlEC (H, 1981). AA AFZAHAZ}E ot
Ao g st WX = JFS A E il CON, WEJ, WEM, UEB, INB2| A&

_65_

Table

of e
glutamic
EIGEE T

4 7HAE Y=

ofv] 449

acide B o}

2-6. Total

W8}
=

amino acid

content of

£ =AY FUE
Aol wlste 3 grgo]l #@ASA w&
¢ (19819 A7Adet dX AT B AFGEAN FUEZA 4
AE A FUYEAFY AIHE 2-6)F BH WEMe] o2
g TE] Hl8te cystine?} methionine A9t Tt BE ofni-Abo) A 2 3Fo)
=

e Aow ek},

various extracts treatment at 6 days of cultivation

ov) e

soybean

of

sprouts

asparatic acid%}

o2 YERe

cultivated by

(mg/g on a dry basis)

acid

Amino

Cultivation treatment

Asp
Thr”
Ser
Glu
Pro
Gly
Ala
Cys
Val”
Met”
lle*®
Leu”
Tyr
Phe"”
His
Lys®
Arg

Total

CON WEJ WEM
24.02£0.03% 22.87+0.02 29.91+0.07
5.91+0.01 5.14+0.01 8.33+0.02
8.76+0.01 7.45+0.02 12.62+0.01
20.19+0.30 18.88%+0.30 32.85+0.08
8.83£0.02 7.36+0.03 10.48+0.12
9.34+0.07 8.23+0.05 12.19+0.01
9.97+0.01 9.99+0.12 12.88%+0.01
1.12+0.01 0.99+0.09 1.38+0.03
7.25%£0.08 7.84+0.02 12.55+0.21
1.32£0.01 1.32%+0.02 1.77+0.01
6.5910.06 6.30+0.05 8.39%+0.01
10.88+0.01 9.73%£0.02 3.72+0.01
3.97£0.06 3.82+t0.03 4.53*0.06
6.67+0.01 6.29+0.03 8.91+0.01
3.95+£0.03 3.83%£0.02 3.92+0.02
7.00£0.01 6.1720.03  9.99+0.01
9.36£0.01 8.48%0.02 12.07%0.02

UEB INB
26.26+0.06 21.66%0.08
4.43£0.02 4.87%0.11
6.88+0.08 7.12%0.03
18.12+£0.21 18.93%0.01
6.21%20.01 6.18%+0.05
7.12%£0.02 9.17£0.06
7.93£0.01  7.88%0.03
4.95+0.04 1.86+0.01
8.91+0.01 8.04%0.03
1.16£0.01 1.21x0.01
4.17+£0.02 5.21£0.02
6.58+0.09 7.59%0.04
2.14%0.01 2.12%0.03
5.256£0.02 5.84%0.01
3.26+0.05 2.61%0.01
6.256%£0.03 6.25%0.01

7.45*0.03 8.35%0.01

145.13%0.05 134.69+0.03 196.49+0.02 127.07+0.03 124.89+0.02

3)Asterisks denote essential amino acids.
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DRefer to Table 2- 4. 2)Quoted values are means of duplicate experiments.
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nh) 714

CON, WEJ, WEM, UEB, INB9| &) w& Au F F71de stz 9gs =i}
s A3 ® 2-73 2ok 647 CON(FANZ Aujd FuEe Fa Fr)d g3
A= K7F 1771.00mg% = 7HE @weken, P¥ 645.32mg%, Ca¥: 319.00mg%, Mgt
218.00mg% vk, 12}l Zn, Mn, Fe, Na's < 3.21 ~ 29.12mg% 9 < gt}
g, A AFzAGA 2 A FUEeA =3 Z£He)9 UEB A Tl A

T,

Fe, Ca, P9 §o] the #el7e g3uch 2 olohge Wa 4a 43
gF F5o B ABRAA A FHE AL FraE Fo4Y A /9
d Aow F2dr

Table 2-7. Mineral content of soybean sprouts cultivated by various

extracts treatmentl) at 6 days of cultivation

(mg/100g of dry weight)

Elemen Cultivation treatment

t CON WEJ WEM UEB INB

Zn  6.57% 0.06Y 6.12£0.17 6.14+0.04 6.72+0.01 58.9%0.07
Mn  3.21% 0.03  3.17+£0.03  4.21+0.21 3.16+0.07 3.12+0.03
Fe 9.23+ 0.05 9.17%0.04 9.81£0.07 18.21+0.02 9.42+0.07

Mg 218.00%* 512 262.00%5.12 289.00%4.52 296.00+3.41 252.00+5.21

Ca 319.00% 4,56 324.00%6.12 319.00%£3.51 399.00£2.71 291.00+3.34

P 645.32+ 482 676.1215.32 674.82%6.12 792.12+2.41 524.19+3.21

Na = 29.12% 0.65 30.61£0.19 30.81%0.42 30.19%2.62 31.20%2.72

K 1771.00£12.62 1779.00£20.12 1690.00+8.12 1850.00£6.12 1692.00+6.32

1)Abbreviations are specified in Table 4.

2)Values are means of duplicate experiments
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5 Al "e F F5 WeE 2% Ads ¥ 28% po o 47}
WEM@3cfw/g)s Al9jg FA2)9 A w% ) 198 = 7= log 32735
cfu/gell A Al 3U A= FA3 271 89 log 62765 cfu/ge B3, Au) 5 5=
WEM(6.2cfu/g) S A9stn mE
= Z)7F YA o= Anl 6Y

g B AR Algy A

= e AA Adde] JaFe RO

ATl A log 82786 cfu/goZ A @ T3 Abo]d
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T AA F2ES ALY WEM Ha]
=

Table 2-8. Effect of various extracts treatment on bacterial countsl)of soybean

sprouts
(Log No. CFU/g)
Cultivation Cultivation time (days)
method”
1 3] 5 6
CON 3.3+0.3? 6.2+0.3 8.6x0.2 8.7%0.2
WEJ 3.2%0.3 6.2+0.2 8.3+0.2 8.8x0.2
WEM 2.3%0.2 4.4%0.1 6.2+0.3 7.8%+0.2
UEB 3.3£0.2 6.4%+0.3 8.2£0.2 8.510.3
INB 3.5%X0.2 6.5%£0.2 8.510.2 8.8+0.1

1)Abbreviations are specified in Table 4,

2)Values are means of triplicate experiments.
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2) A9 WFEAA] A8 AAIE T
BATE BA4F2AAE Aol ANE FIEL AF F o 54 2Ase)

483 b e Based Yo

3 A Adelde A7z A3l met 275%, W& 172% FES/ Ao #
ZENew Agtee FRAF Aozt HAHA FUch oA AL TUHELS F
ol AN AFstel A FolxE Aol o]FolXE wolgt AlRHTE YWrH oz
A Fe AFrwPe FRIF WHPH BHo| Aot (Johansson and Leufven,
1994). FEdFe EHo) 5%4 =7t A FFH M 7F @A RaEH 298
(wilting)& M Zet] & Fof Wsts zd g}

o B A Ad AQ AFEAA Ay FUHES FAY TUHES AFF
=& Hale & Aol yEhA skt

Table 2-9. Changes in moisture contentl) (%) of soybean sprouts cultivated

by various extracts treatment during storage at 7C

Cultivation Storage time (days)
methodZ) et 0 2 4 5
c? 73.2+0.4 73.2+0.2 72.9%+0.1 72.5£0.5
CON o 93.110.3 94.110.2 94.31+0.2 96.3+0.4
WEI C 71.2+0.3 73.2%0.2 73.2+0.1 74.2%0.3
H 93.610.3 94.3+0.2 94,2+02.3 94.6+0.3
T - 72.310.1 72.310.4 73.310.4 74.2+0.3
H 93.5%0.2 94.7+0.3 94.2+0.2 94.6+0.3
_— C 73.1%+0.1 74.2%0.3 73.2+0.2 74.210.2
H 93.240.1 94.2+0.3 94.2+0.2 95.2+0.1
INB C 72.310.2 72.910.2 74.2%0.2 75.210.2
H 93.5+0.2 94.310.2 94.2+0.2 93.5+0.2

1)Mean#standard deviation of triplicate experiments.
2)Abbreviations are the specified in Table 5.

3)C: cotyledon. 4)H: hypocotyl.

ﬁ69_

W) e W3t

A ARG 244 Ay FUEY TC AR F F o5 ¥WaEs ZAS dys
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Table 2-10. Changes in bacterial countsl) of soybean sprouts cultivated by
various extracts treatment during storage at 7C

(Log No. CFU/g)

Cultivation Storage time (days)

method” 0 2 4 5
CON 5.27%+0.05 6.33+0.03 7.32%+0.02 8.84£0.02
WEJ 5.52%0.03 6.32*0.04 7567+0.12 8.81x0.02
WEM 5.6210.05 6.47%0.02 7.78%0.05 8.73%£0.24
UBE 5.52%+0.04 6.2210.02 7.32%0.15 8.87x0.02
INB 5.51+0.03 6.37£0.04 7.82%0.02 8.87%0.03

1)Mean#standard deviation of triplicate experiments.

2)Abbreviations are specified in Table 4.

t}) Vitamin C W3}

A AF2AA A2 FUE] A4 F vewl CY % UdS zAS 4ax ¥
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A A= FUEAA HER Co E4d&ol W Al HiEsde dome A7} AlRE A= ZolW 380 mg/100g-fw. =7t AAETs gt FUEL 740w
fEL "R CE AU ks, @ #ASH: 23 (%, 199402 AU A3t HEFel =58 Z9= AGHe suago] dojurh, A% Z2 49 chlorophyll
A AA} #Ho] Y AoE F=Hr) A2 TCA cycled A E2Q succinyl Co A9 2] ofnl=Akel glycine ©] &

—amino-levuline acid synthetased] 2]&}e] 6&-aminolevuline acid7t ¥ 3 o] A o]

Table 2-11. Changes in residual rate of vitamin C contentl) in soybean porphyrin® &Z A% protochlorophllide 2% ¥l chlorophillide 59 233 342 g
sprouts cultivated by various extracts treatment during storage at 7C FF flol= AFAE. 18t chlorophillideZF €] chlorophylle] 4o #He] 5}
(% of zero day) chloroyllase= #Ae) ¢]ste] &dsts= Aoz d#A QUvd. (Ohhama and Hase,
_ 1975). oleldt Apd = vRo] HA A 2AA e Aol wet A U grre) o
Bulltiaion Storage time (days) 5 Qme A4 ElE Sagn
method? 1 3 5)
CON 98.2%0.1 81.3%0.3 39.2£0.5 Table 2-12. Changes in total chlorophyll contentl) of soybean sprouts
WEJ 95.6%0.3 86.4*0.2 40.3%0.2 cultivated by various extracts treatment during storage at 7C
WEM 97.3+0.1 85.56%0.2 40.1%0.5 (mg/%-fresh weight)
UEB 97.2+0.1 83.2%0.1 36.2%0.1 Cultivation Storage time (days)
INB 98.2%0.3 85.2£0.2 43.6%0.4 method” g . 4 2
CON 1.6x0.1 2.3x0.0 2.8+0.1 3.0F0.0
DMeanzstandard deviation of duplicate experiments. WEJ 1.6£0.0 2.6%0.1 2.9£0.2 3.2+0.0
2)Abbreviations are specified in Table 4 WEM 1.910.1 3.2X0.0 3.27+0.2 3.4%0.2
3)Vitamin C contents of soybean sprouts by various extracts treatment were UEB 1.8%€0.0 3.0%+0.0 3.1+0.0 3.3+0.2
14.3+0.2 mg% for CON (control), 14.6+0.2 mg% for WEJ, 16.1+0.3 mg% for WEM, 15.2+0.2 INB 1.8%0.1 3.0+0.1 3.2%0.2 3.3%0.1
mg% for UEB1, 14.120.2 mg% for INB, respectively. 1Mean#*standard deviation of triplicate experiments.
2)Abbreviations are specified in Table 4.
2}) Chlorophyll = 3} vl) 74 =H 8}
A A 2BAE MG FUHEL 7C YoM AFsAA chlorophyll®] 3 TUHES 24 F FA B 2 2L W= Az FA AFEAA 29
THEE 2AMG Aabe= R 2-129F Zoh 7CoAN ARG A BE Ay FoAd o °of M WIE 2AbG A3 X 2-13% g
A Fol Alen, 5dAe FFL 30734 mg% HAZA HA Y =AHA AE A Fde AYd F=% WEM, UEB & CONETH ¥& 2te JEWon WE]
7F CON(F-A 2R 3t =2 FFS vedAw 3¢ Aozt #aHA ekghr}, INB 4%+ vlxg gs et

A% (1980e FUEY 4% F UL BT AT TURE AAge 3 olsh 2L AT st cellulosed] #%3} B e Ho Azhan




A Tl AFde] Ao wet 2k AT fie] gadts 4% UEHHeH
A= 06570839 WMAR A% Fde Awez Fasdnh Iy
A2 CONEtH Hd 3234 ZE A7t 2eae vehiglen a5
WEM, UEB7} 7H3 & @& Yedt
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Table 2-13.

Changes in instrumental hardnessl) of soybean sprouts

hypocotyl cultivated by various extracts treatment during storage at 7C

(unit : Kgf)

Cultivation

method?

Storage time (days)
0 2 4 5

CON
WEJ
WEM
UEB

INB

1.31£0.02 0.96*£0.05 0.87%0.02 0.65*0.03
1.33*£0.04 1.01£0.02 0.84%x0.03 0.65+0.02
1.57%0.03 1.25*0.05 1.04%0.02 0.83%£0.02
1.52%0.03 1.07£0.01 0.85%x0.2 0.75%0.02

1.3210.01 1.00£0.03 0.89%+0.02 0.74%0.04

1)Meantstandard deviation of triplicate experiments.

2)Abbreviations are specified in Table 4.

ah) #5H FAus
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9, WA 2 EFA e FosArh 5 AR gaelR, AGY
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Table 2-14. Changes in sensory characteristicsl) of soybean sprouts

cultivated by various extracts treatment during storage at 7C

Charac-  Cultivation Storage time (days)

teristic method? 1 3 5 6
CON 4.210.1 3.56%0.1 3.0x0.2 1.8%0.1
WEJ 3.1£0.1 3.5%0.1 3.0t0.2 2.1%£0.2

Color WEM 4.1%+0.1 3.5%0.1 3.2x0.2 1.9*0.1
UEB 4.2%0.1 3.5%0.3 3.2+0.2 1.9%£0.2
INB 4.210.1 3.5%0.1 3.2£0.1 2.1£0.1
CON 4.1+0.1 3.6%+0.1 2.9%+0.2 1.5%0.7

Evor WEJ 4.1£0.1 4.0%+0.1 3.4%0.1 2.1£0.2
WEM 4.2%10.3 3.5%10.2 2.710.2 2.310.2
UBE 42101 4.0+0.1 3.7%£0.1 2.810.2
INB 3.210.2 2.710.2 1.8%0.1 1.7£0.1
CON 4.210.1 3.2%10.1 2.810.2 2.6%0.1

Overall WEJ 4.5%0.2 4.2%0.1 3.910.2 3.0x0.2

taste WEM 4.2%0.1 3.5%£0.3 3.2%0.2 2.710.2
UEB 3.5%0.2 4.0%0.2 3.56%0.2 3.4%0.1
INB 3.4%0.2 2.810.2 2.5*0.2 2.210.2

I)Mean *standard deviation of triplicate experiments, Means of n=10 based on Spoints score
(very poor, 1 ; poor, 2 ; fair, 3 ; good, 4 ; very good, 5).

2)Abbreviations are specified in Table 4.
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98 T AR o4 SHAA AR 20024 A AA FFo] 110+10mgel 2.2 2|
(Glycine max Merr., cv. Orialtea)S A2 2 3} on A ojito] gle= AL AAM
st 4£1CAM AstAA AL-&3H AT

2) FUE Holgd s Z3

olg2 YuF lkgol i H /FE vE A& F 547 Aujsta g o 4o
A AA F Aol st nidotd Fof s A IUHE 59 WESFZ e
dt. E, ¥3g9 ZHL 53 #E APTo) o HuTel AR YyyRen
599 #ezadd ostd FAH vt A" RS FoE @A A FAES
Ao E AY dolgE FAYAAFEZE flo] F%EE 8

3) o 3 A AAFEE H2E A A5 A

qHlAY A X1, X2, X33 & 2-15)& o] &3t A A FH FXRE (2
0C)8 Hl&& L3(w/V)o.g2 3ta 8AIZE &< WA e &% %, A3 A3
T& 47 P4 HdAJ I Statgraphics T 2Pl XA A
(central composite design)s °]-&3td AARAFEZE FUE Awjol digt FEAY A
8] (fraction factorial block)S AA3AT (R 2-16). F, &% AAFEFEFEE 01,
03  05%, A2 AL 30, 60 2 0%, A3+ 1, 2, 352 At

Table 2-15. WEM (0.5% water extracts of mustard) treatment conditions during

soaking of soybean

Levels
Code “ 3 0 +
Mustar extracts
Conecentration, M(%) X, 0.1 0.3 0.5
Treatment time, H(min) X, 30 60
Treatment frequency, F(time) X, 1 2

a X, = M-03/02; X, = ({-60/30; X, = (F2.
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Table 2=16. Experimental conditions for the central composite design

Experimental factor values

Exp. No. . Real*® Codified
C 'H F X, X, X4
1 0.1 30 f -1 -1 -1
2 0.5 30 1 1 -1 -1
3 0.1 90 1 -1 1 -1
4 0.5 90 1 1 1 -1
5 0.1 30 3 -1 -1 1
6 0.5 30 3 1 -1 1
7 0.1 90 3 1 1 1
8 0.5 90 3 1 1 1
9 0.1 60 2 1 0 0
10 0.5 60 2 1 0 0
11 0.3 30 2 0 -1 0
12 0.3 90 2 0 1 0
13 0.3 60 1 0 0 -1
14 0.3 60 3 0 0 1
15 0.3 60 2 0 0 0
16 0.3 60 2 0 0 0

a M in %, H in minutes and F in time of WEM( 05% water extracts of mustard)

treatment

4) TYE A, S A, olvna BA RolA A Vitamin C 8k =3
g 54 4% 54 Chiorophyll 3% 234 29 4 B% AAL,

FANY AL B4 Y 59

EARE L
) F4 WOl A WA AF 28A e FuR A
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7hH S4 AR 9% Hd AFxEA A2 TIHE F4

T wolE e Fo AgHoz AAY A2 YFEARLL ET ZF gAY
gA4stel 1A B A& Aow 4 Ak (A F, 1990). Telm2 HFEAC]
BFAY ed® FolA wolde] WojxA frh. EF HolAolt FE FFo|
B4golne £3¥H0 278k T £3 FAE TFL gAREL ASEn

gom oled oA ge 2EU Fr) 2A § FE % 2o wehA ged &
Ao (A 5, 1996).

T £3 F AAFEE0 T Wl nlAE JFE A A% AR 2F

AT+ (FEFE 01705 1733))7} =70 B3}

%, AT A1z 30790%, A2 3l
ol S UEUIATY (E 2-17). Wol g9 ZTae g +
]

YFe 1A 5 7] WEolt T FHAM AR FEE

Table 2-17. Quality of soybean sprouts by nature plant growth conditioner

(mustard extracts) treatment for central composite design

(% of control)

5 Signifi-
Taylor second equation
Response y q cance
= .35+ 7.20X;-0.02X,—2.99Xs — 1.683X,% +
Germination rate Y — 110-35%7.20%, : 8 ! 0.7165  0.0002
(% of control) 4 645 ¥ +0.0004%22~0.10XsX1 — 0.10XaXe + 2.44Xe
= 162.82+7.57X; +0.76X,-59.07X5 — 2.70X,% +
H)\/Npeci)gcr?ttyl g 1 ’ ’ , 0.5146  0.0098
(% of control)  0.08X,X;—0.007Xz"+0.71XsX; —0.07XaXz +15.21X5
= 114.06-19.63X; + 2.43X,~4.42X5+2.12X,% +
H){gr?g?tcr)\tyl g ' ’ ’ , 05221 0.0938
(% of control) 0.18X2X; — 0.02X,°—1.22XaX; — 0.34XaXz + 6.43Xs
= +21.46%X, +0.29% + 17.41Xs— 2.54%,* +
Root weight y = 47.55+21.46X, 2 3 ! 3705 oeeos
(% of control) 4 4 5x,x, — 0.002X,2=5.71 XX — 0.07XeXe—2.05Xs2
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SEE

1D AF="A Ay =24

T $AN ARFEFe

Aol oS

WEe % 9 ol

W A#AGIE 0514670.7165 = e S
AX feldol AFHA[T. AR #3289 HAY =4 =A% (2 2-1) AR
0.3070.40%, A&JA1Zk 34738% A2 315 15243 o)A hzTo v3hd]
1257185%7F 57 Itk &9 Ag 5= =

EE FE

4

AAsts A/t AAHUAYG. ARFEE
2] 3lE central surface methodol] ¢J3}o] AAste] Hals &
ol A#}E WS EW EAoz 483 wopg

oA dw A

@ A 18 Mgl Qe

Table 2-18. Taylor second equations caculated by response surface method

T

Azl wole e TR wEe AW Fezy 3

TUHES Aujste o
W&o AFSE 9 Walo =g =

= A7t dobg, &,
Sl et BAANL FE 2-1891M 9} 2o
FANA F dAAH 5% 09 55

YEE HAA

2ol ¥PHeom ol
Ak,

program. .
EXP. Germination  Yeild Hypocotyl  Hypocotyl Root Putrefaction J
No. rate (%) (%) weight (g) length (cm) weight () rate (%)

1 112.9 118.4 7.82 10.725 0.67 0

2 105.3 112.1 7.01 8.875 0.80 0

3 108.9 116.9 8.39 10.241 0.73 0

4 116.3 117.5 8.50 9.725 1.07 0

5 119.2 118.2 7.55 11.012 0.67 0

6 116.3 117.3 7.83 10.575 0.44 0

7 118.9 116.8 8.11 9.775 0.50 0

8 119.3 115.4 8.02 9.451 0.63 0

9 119.0 119.5 8.71 10.925 0.69 0

10 108.6 116.1 7.88 8.853 0.65 0

11 117.3 116.8 8.77 9.125 0.79 0]

12 117.3 117.4 8.40 10.213 0.68 0

13 117.2 117.9 9.91 11.752 0.80 0

14 116.2 116.3 9.95 11.732 0.67 0

15 119.5 118.5 8.13 9.776 1.04 0 {
16 118.0 114.9 7.53 8.921 0.82 0
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Fig. 2-1. Superimposed contour map for optimization of germination rate (a),
hypocotyl weight (b), hypocotyl length (c), and root weight (d) in mustard

extracts concentration and treatment time.
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2) A2 Am 26 o TUE FH o HAE Ay
b FEFE, AlEa g Aoy

HAzA00 g FUBS Al 695 B9 RGBS = 24
At el A= CON 71.3%Hrt WEM 724%7F tha 2 Aae vehfglon o
A 2k AET7h 9327942.% BHE FAH 2ol g UehyA gk
Vitamin C & 33L& oz Hlsle] WEM A8 7 168% =7 31931 4o] 4%
< 11.4%%57} skl

Table 2-19. Quality of soybean sprouts in moisture content vitamin C and total
dietary fiber at 6 days cultivated by WEM (0.5% water extract of mustard)

extracts treatment

Cultivation method

Item
CON WEM?
Moisture content
Cotyledon 71.3x0.1 72.4+0.2
Hypocoty 93.2+0.2 84.240.3
Vitamin C |
14.3+0.2' 16.7+3
(mg% — fresh weight)
Total dietary fiber
23.6+0.2 26.3+3

(g/100g - dry weight)

DQuoted values are means of duplicate experiments.

2)WEM (0.5% water extract of mustard)

L) opw] wak

HAzAA o 6dt AWM FUE AR A} (E 2-20)= asparatic
acid(CON - 19.28+0.03mg/g, 9+ WEM - 2590+0.07mg/g)$} glutamic acid(CON -
20.1940.19mg/g, WEM - 26.85+0.05mg/g)= CON H.r} WEMo°) i =2 Zow vy
BT o ofulmabe] A9 A3k 2 zolrh JEA grgrrt
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Table 2-20. Total amino acid content of soybean sprouts cultivated by WEM
(0.5% water extract of mustard) treatment at 6 days of cultivation

(mg/g on a dry basis)

Cultivation treatment

Amino acid CON WEMD
Asp 19.2840.03% 25.05+0.05
Thr” 5.9140.01 5.14+0.01
Ser 8.74+0.01 7.45+0.02
Glu 20.1040.30 26.85+0.05
Pro 8.82+0.02 7.36+0.03
Gly - 9.3440.07 8.23+0.05
Ala 9.9740.01 9.99+0.12
Cys 1.17+40.01 0.99+0.09
Val* 7.2840.08 7.84+0.02
Met” 1.30+0.01 1.3240.02
lle” 6.52+0.06 6.30+0.05
Leu" 10.2240.01 9.73+0.02
Tyr 3.37+0.06 3.82+0.03
Phe” 6.2240.01 6.29+0.03

His 3.2240.03 3.83+0.02
Lys” 7.1240.01 6.17+0.03
Arg 9.36+0.01 8.48+0.02

1) Refer to Table 5
2) Quoted values are means of duplicate experiments.

3) Asterisks denote essential amino acids.

o 7714

CON(FAHe)z Aujet FUEe Fa FA 3%e 7183 K7t 1780.00mg% =
7Hg ®ekom, P 632.32mg%, Cat 349.00mg%, Mg 219.00mg%$ith. Zn, Mn,
Fe, Na%2 3.12722.12mg% H Yok (F2-21)
HE, A Az dAe g A FUHEBAA WEMS tixT9 v=d 43

°

Rl

Yehe,

‘81_
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Table 2-21. Mineral content of soybean sprouts cultivated by WEM (0.5% water
extract of mustard) treatment at 6 days of cultivation

(mg/100g of dry weight)

Cultivation treatment

Element CON WEMT
Zn 8.57+ 0.06” 6.12+0.17
Mn 3.12+ 0.03 3.17+0.03
Fe 9.23+ 0.05 9.2040.04
Mg 219.00+ 5.12 220.00+5.12 3
Ca 349.00+ 4.56 324.00+6.12 =y
P 623.32+ 4.82 676.12+£5.32 !
Na 22.12+ 0.65 23.61+0.19
K 1780.00+12.62 1779.00+20.12
1) Abbreviations are specified in Table 2-5.
2) Values are means of duplicate experiments
»
&) @5
ol LAH YT MAEL FUE AujA)e] HAsle] R HAANT L FE&S
dojmgow s ok ¥ Ulo] Hrh FUE AuA A4EZE Jajo we .|
T WE A A% ® 2-229 29 6

A F3t4i= CON log 88 cfu/g > WEM

log 74 cfu/g 2 °F 1dlog cycleo] Zta =Tt 0|2 Az 22E2L A7y 77

Table 2-22. Effect of WEM treatment on bacterial countsof soybean sprouts
(Log No. CFU/g)

Cultivation Cultivation time (days)
method 1 3 5 6
CON 3.2+0.2" 6.3+0.2 8.540.2 8.840.2
WEM? 2.540.2 4.6+0.1 6.5+0.3 7.4+0.2

1) Values are means of triplicate experiments.

2) Abbreviations are specified in Table 2-5.
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3) HA AuizAd 23 FTUE A vxe a3
7 &3teF vletvl C, 2 Chlorophyll $h=F 3}
Az 9% Auld FUE FEF, vlekyl C, 2 Chlorophyll 3% W3}

E Al 644 A @ih ¥ 2-23% 2o FEFF MskE 60%0l7dol FAHA
I AYEEE 2 Aol A WEN Co #FFS ZE A FelA 6dA 60%°]

4 AL Hda AelEzes 2 Aot gt AR FEE AME FuENA AlET
Col &4E°] ¥ Al dsixe do=zo AF7F =y, vlEy Ce Ak
3, ol BA He SHAEA AW At &9 AAG BHo] ' Roer FF
gt} Chlorophyll 3% EE AgeA 2 AA=H] AW 6dUA FFS
31733mg% WHE AR 55 Aol A Fid Ho|rl BFHA Fkrt

Table 2-23. Quality of soybean sprouts in moisture content vitamin C and total
dietary fiber at 6 days cultivated by WEM (0.5% water exrtact of mustard)

extracts treatment

Cultivation method

ltem

CON WEM?
Moisture content
Cotyledon 71.8+0.1" 72.440.2
Hypocoty 94.2+0.2 94.24+0.3
Vitamin C
39.0+0.2 43.3+0.3
(% - of zero day)
Chlorophyll content
3.1+£0.3 3.3+0.1

{mg% — fresh weight)

1) Quoted values are means of duplicate experiments.

2) Abbreviations are specified in Table 2-5.

s & g Wse F 2-249 24 AREd M4
T2 dc log 53675.85/g MHE BE AT oA A Aelrt (v A A
&t

AT 5% Aol B FAw o] g0l F v A7 37t Ao 47

-~
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1A= log 8527865/ WHE YEIYA ol @ ARE AR A7 2y A

A= P asE dehiy 43FdE adst g Aow ygh) A% @ 4%

= AlME RS A5 we] aFE

Table 2-24. Effect of WEM treatment on bacterial counts of soybean sprouts
(Log No. CFU/g)

Cultivation Cultivation time (days)
method 1 3 5 6
CON 5.36+0.12" 6.31£0.02 8.52+0.02 8.83+0.03
WEM? 5.85+0.02 6.61+0.03 8.65+0.03 8.73+0.03

1)Values are means of triplicate experiments.

2)Abbreviations are specified in Table 2-5.

FuEe] BT FAPIhE 64 AW FUHRS TCAN AFSAN AFAS
gz

=

9% FUEL olgdte] YA FUE oAt SRR A% AHF T
- aFo Gg 2Pt BHAANE AAHY
Ak gott A

'_fL
24 el Fo A4, WA 2 FEH 0g @S S Age dwa 3
| -

2| F
el FAAE, SR FYE 5L nAEGFOr, YL vy e 74
el ARE aen FEAA we A7 e wdE %9 o 2 JsE 5o

nested 59 FEWor PoSAT (E 2-25). FENY ke WA} BE (37)
A9 dFE A% AR 4Re W CON ATe) A9 FAAL 30 oglen)
WEMS| 3% 59707 307 o4& FAAch . A5 WA e G A
A Aol 2 T st Y o,

* — ety




Table 2-25. Changes in sensory characteristicsl) of soybean sprouts cultivated by

WEM extracts treatment during storage at 7C

~ Cultivation” Storage time (days)
Characteristic -
method 1 3 5 6
Color CON 4.24+0.2 3.3+0.2 3.2+0.2 2.0+0.1
WEM 4.1+0.2 3.4+0.1 3.2+0.1 2.11+0.1
Flavor CON 4.2+0.1 3.710.1 3.0+0.2 1.7+0.7
WEM 4.1+0.2 3.6+0.2 3.1+£0.2 2.2+0.2
Overall CON 4240.2 3.1£0.3 2.3+0.2 2.1+£0.1
B WEM 43+0.1  3.640.3 3.34£0.2  2.9+0.2

1) Mean +standard deviation of triplicate experiments, Means of n=10 based on 5
points score (very poor, 1 ; poor, 2 ; fair, 3 ; good, 4 ; very good, 5).

2) Abbreviations are specified in Table 2-5.

3. 34z Ay :
7h A
D A

- 20044(F=) MARE Ay FAFHAN THA
2) Az FEE L3

- 04%¢°] AxE A5 FE80 2% ko] g
U Al
D AAE AFE Vo2 & 4FE 2 533

7h) 733t

=
FEARE TR 2§77 ARAE SAAR7} HAoga @uw
ooEE Z1E F R FudaE APasel e 04%5 5 248 2L 4

ANE & Lo HUTh 04% s=<k B 4 Wi+ 2de dgx 2o

—o
H
Y
i
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(F 2-26).

Table 2-26. Dilution condition of mustard powder for raw soybean at the

soaking
Raw soybean Mustard extracts Powder Water at dilution of
(kg) (0.49)(mL) (g) power (mL)
1 2000 1 2000

mebA st Axe Rads A4 2 Sy fo] st Aqse) A9
strtal wdE .

===

— Cultivation method of soybean and mung bean sprouts by using mustard

extracts

A7 e AFoA FrpEe W= Rl o w B3 wye Eax g
A%l L FuE Rl SHHOE ST FoEAL AAYAL wA S
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e olel @ ATOIE BT A4 EAL 7Ad 484 wgel #9uX
zotn glvh @UMo e AW IR AZAAEY FAYTH AMe SFH, 2 &
AR OF A4PE 5om T dolsh 43 A 2 W FAE o] A=
At dA eHHoE U HoFe HEFm Utk 19969 BARA R ot
T8 9A oF 60% ol¥e] ¥k AET FWol U Ao AW W Ytk
detd g AF ALse A% 2aAG 2 A
¥ 2-273% 2ok UEA Agste v F 5 U F2 carbendazim¥ captanol
t}h.. Carbendazime A7), A2z, 47vn|
e Aoz LA Utk Captand olFol Ud SHS You THER e =
e wl$ ol BAY FAM] LD50E 100 mg/Kg olstolth, d#HolE BTF&w o
wofol HEHQ wavatel B AL o 2] 718 434 22 thalidomides}
HRA oz @Al 31) HFol

JEHS BE HFL AHsAR a2 FEAHEC s dF<  6-benzyl
aminopurine ©.% I QtHAJo] Zd3] FeHojof ATt BAE FF WA 7d
A TFo] AR FHAA 2YLS YA I3 HL2FA o7l st FAY B A
oA AY gotArt. o]e} o] BAAAA L JA&EFHE FIA Fdn EF T F

EAEAA N6-benzyl adenine &2 1 t@dAo] AL AE Ezo njaz} <HAA )
283 Fo7t agd £¥ AF9 TR PN AEHE LES I A
4e AW 7ha Ao TAR nAEY 47 % WA, 94 59 w347 55
E, A FUelA 47 B Ho] HFHoz 4az HEpIER 24 TAE
orlx @7l WEe 0B o83 AFES AT L AF HobE MR FWEI 3
Azt AF7F EEsA ol FoAA T UTh

S MAEY HAEd FUEd & AA &, 2H L&A E FHA 0
gA 0o ANYFH(LE F EI} 2EVN), FE, 25, 5% T x31& AAE
oF st ofelwd #alol B34, AXuEe 1rt F9 o gol Uk EIF Jo 2
EL ATl Adstete] ks Ao AT QA AHHoR FEAA st 7}
d3] awtE e Aot

o
2N

=

AA R ubsh o) Fuhg Fol AW AEHE A% EAAE T WA AN
ge PAMES 4R U THY B AT ALE AR £ 4 AT 23

E2H 1 dAYNA Hohjrhn Bugg,

Table 2-27. Safety of growth conditioners

S

& AR o T dold 4F F L R YAE Yt YA
Al ERHeR w4 Foke AEetn Ydu} | 19%d HAHA R o3
AR ok 609 ol o] Fekg A& AHo)l Y Ao xAH w9

Table 2-28. Price analysis of growth conditioners for lkg of raw soybean

Item Indolbi BA(0.3%) Mustard extracts Ozone
Black mustard -
Effective 6-Bnzyl N6-Benzyl Sinigrin )
Oion
component aminopurine adenine White mustard -
Sinalbin t|
Safety Bad Bad Good Bad
W) 7tE 3R 1

ddome dnt FUEAZAAES] GG N G54, 2 Ao o
g

E

d TUE

Item Indolbi BA Mustard Ozone

price(won) 100 200 650 850

WA= S JEUA T 2UE F kgl HEAZ O B % Tkg AE QAH
oF 150009 (2005 A= FEw/, F2 oy o= Ao FTete ddiddeA &

o~

el B(FE 2-28) A BE A o] A= BAol Hl3te] Azt A9 oF 6

& Wlel AFEE A AnAe A Hite] adtwE )
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A 3 A : Asparagine® isoflavone® A A FE&=w s

(ANE1D) FUE A80A oadtelzl 5
D A& A4
ZEA JEZE 59 2 10UzF A FUEL dry ovenZ]ol Al 105°Co A 7 3L o)
A%AZ E 100meshz 23t AF&3stath 109 o) FUES A A4S Ho
b Aol ARel AA AR BSAAE FAF AE AFol Bylss 3
FELE TS AR

Lo & v
10g°] FTUE B 5 100 mLE 718, 25°C(AF2), 50°C, 2 80°Ce] z71elA
1A 7 wuratgdel, o] 3 7 &2 o](watman No. 4)o] 1z A33 & FpE of 3o 9

150 mLe] 95%cl &5 7hste], WRLAM A AlATh

3) pHoll w& Blw

olxsetzle] pl=h40lB2 ojr} 4=t ¥AY, =& A E9 dd &s=vt
ol k. wEbA, pH=3(acetic acidAbg), pH=10(NaOHAM )2 243t F53 F
pH=72 A3 dth & &% 50°CE st

4) Fv= AA Q] viaol o =&

100g®] TUES E9 #H7F glo] 24id & WEE ol &ste] 1A oj%s 9114 o]
A3l s 7date FANGA FLUE | AAYR FAFg ojuf o] FHES
ARG HRE o]&ste] MM AZ F, AR 156w s Fsl= 9% olgs H
Zbete], WA aAA AAAS AT

(AM2) T R FuE ARAA olaEHE FF

1) FAe] 39
3L round bottom flaskel] 8% 500g2 925 119 hexane® 7}stad 102 7F
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Wtk oHge 29 wua

HEal Y3l o)AZHES Ay

2) BUEAe By

[
F AAAE ol gy EHIF, J& BL gry Il
|
ovenZlel F R 7] AL BL 100gE }AE 500mLE 713kl 60 °Coll A
1IN 7FAEF suction flaskE o] 831 22]3k oS evaporator® 53to] g
o},
i
TUHE 22 100gS 119 round bottom flasko] 211 oLME 500mLE 7}3te 60 °C HI
|

M 142k 7HAF F, of7lo] W4 100mLE kst R¥ Zur)E o)Ll ol

Re AT AAR F o2 A

Eil
3 TUE ELAA olaBHE 32 F ojavyn 23 ”
IEEFEE F2U F, Yo Fe FUR ARES T Az AU )4 @ '
el Suel Fahe B2 bste] 50 'CE AL RN E Fold JrE o
Louhel) s g3l 959 olehee Hrbsted, WAl A AAH L AAT
4) FUE BHAA oknRe) FEF ojaTR 23 .
ol e W F, ATES B AR @ F, Ax 2o Bhalo oJAZHES o
AT EF oknd) FF F BB 2R %3 o)AZHRE 22T |

(A[d3) ofazketz]l 9 elaZalie] AARFL 59 news

D) S X g

obwzl e 2 deld P2 50 ColA Bo] B mow  °ColM AAR
& a2¥EE Rt G oA (S5 ~80%)9 Tﬂloﬂ Sefell 3] =&
= F 50 °CollA k43 %AF Wz s my F 98% o] 4o

EEE R

(% 1 10% °)3h)&
FAoA 50~60°CR 7tE & 3
H o

580 WolAE d, o F o
EALEE

(A1) FUE ARAA ofxste}
D % dgo] me 22 g8

A% T oolaZEE S A,

gol dojut
= €% ¥
ALEe ofx

AHE BAE DL oo HoIE - 20 : 19
Jeow Wolmalw, $E7} 60% FE o4
Az R F Axstd A

2 &%
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Asparagine®] % 2%& 25C, 50C, 2 80C = &8 &5 & # 5, ¥ 8§82

#E 3-13% #Z

E 3-1. &%o & F&% 384 v

25T 50T 30T
59 Al 0.2g 0.28¢g 0.26g
109 i 0.45g 0.55g 0.56g

* T B (100g)/\}sl 1097F Aujsk ZUHEE dry ovendl A 105Col A AZAIZ 3,
100meshZ H23ld ¢ Az Pew ==

- 258 &Y %% asparagine]
- Az IFYE ua‘(056g) o
s

C ru.m-
e
&
ol
i
i
_):L
i—‘a
>
(@)
g

1
K
oo
F‘“

2) pHell w2 vl
L3 =dHol A ofAuet7l e pH=3 @ pH=1094 FZE&o] o]8Q 07 o] 1}

oF H, 05g A= ofrteizle Ao} FHoIAS FExAF WrE TUE AT
7

=
NN AFHE oaFeR FEA FUEY Bfel dskel pHEAA I3 2 A

Adez & o Gojxo

3) U A vl o F&
FUES A2AA g3 A4 Bste] FuEel 23 Yx FRE ol getel obx
shepzle Beshs e, A
0650)% BATh 100 A FUHES 27 wpalste] MRS o) gatel 13
Ag 50~800C7HH WA sHGE, Fugel FaEol oY wrh o RHEL

ARA 2 Az F, ol ABee ¥

r—{n:
g
>
41
>
k%)
_n;
N
A

=3
T At T, o aETE

_91_

(M2 T F FUHE ARAA ol2FHE 35

D ol&aZe#e] fuld o3 §8E o) &std FETh HubA o] xZeEd]

=82 oJBotAElo]E, olAE, chloroform% 2] &uj& ALg&stg oy, Folu

el EAstE glycoside®@ ] o]AE#to] BE % opiEL He Hi F&

15 B3 5009 F& AHEH FEOA 10%0)8te] o] AR 43 2g9)
A=

AFO™, o] REg oY o|2FAE AAH §9E o4l w5

A

5S¢ I3 st detor oprsebd o AFGEE A
© ARAA, i WA RESE A9 ohadeal
g3k Zel % uEo FuEe Ba AYH oJaBelEel S daidine e
44 Mol AAN BeHe)A Wo) Avk

3) MM ES AHg3to] o RBRES 22 T wvw 2 2RES gds dx
F 5 oolxuEne % A, 109 AWS 2 0.
10%)¢] o] xFeHEI} 0459 olxmaizle Attt olwﬂ ;*ow ohzsterle] &2
e 2 T4 98 922 woRT)

B9 FEF FEIHNA AxY

—
0°C Aol =9 filterste] AL

2
o)

30 b
5 o

fm

AY S pH: 8~9 FLolA WAL
2 EA3% € (phytin g o= 24 A

ol &y
lo

(A% 1) Asparagine &%
1) vlo}jA & 24% sale up

Step 1 @ 1= 10KgS vhsf7]ol Qo] £3& & WS o] &ao] 13} o3}




Step 2 : 74 82L°] AR E 80CE HAH3F 714dd X /HES 9= 74

Step 3: AR E FE HF oLt AH3 EFE A|A

Step 4 : FfE0] A71E 65Le] o Qo] 10Le] 95% ANELE HIlste 0C 2
AA 8tF A9 AMAASIS asparagine 45g% Ads

2) FHEF VIZE Fo)7] 8t 2EA 9 i A o) &
Ao T2 AY ZHMA step 2 FHAAN AXA 2 LA AMEEA £8L =9

)

el Y step 49 ABAAA oA F 10%2 650mLE EFAR7)E o)Ly 7
AAT, ol AzW B 529 dgen o] B 100mLoj 60CAA He&E A
ol& o] &3t AEZ F e 150mLE Ho] WA AAASI 4g9 ofAde}

f
;
ofN N

ol

(A3 2) Isoflavone +&

1) 9oA beaker 5% ZF7A<L scale up

Step 1 @ #4% FE£Z 5Kgoll 10L9 hexaned 7Fsto] 10413 w0 wH(23) whE)3 o
3§ %, evaporatordl Al &ul& A A gAE B 35Kg s A
(o]w, AF-&3F hexane A3t A& £33t ALE)

Step 2 : €A E BZE dry oven(80T)ol A 44Xzt Ax A3 Ax

Step 3 @ EAl€ % 35Kgs (10x2)Le] olHE2L 71ste] 60TColA lhr 7FE3 F,
o] 7}31o] evaporatorol A acetone A7 3+E crude isoflavone(25g) &

Step 4 : Crude isoflavone 40g2 50760Tol A HW &2 : dEolAEH o E = 20:19]
€9 200mLol] $¥A3] %AF "ol=gH +£E7} 60% isoflavone 6g& A&

2) FFC AHEE FMEFY Ao mE 8o WA

EE AP g 22 26N oo Hon, step oA ALEE ¥X] B 35Kg
Al 2Kge AStiom, ofdEe] FS 8L, 6L, 4L 2 I }HES A}E3E
FEo 28E AE
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3) =& FA4(90%°]4h
60% isoflavone 10g< ®l&t& &vl 100mLol] & %9 thg WA nolA =AY A2
4 A" AA 3 =9 isoflavone 45¢(13) AAAR)S Ao

(A3 3) Asparagine 2 isoflavone A 3%

1) IUE FES o) 8 asparagine %

Step 1 - FUHE FFFE 5Kgg vhal7le] Ho] 248 & ¥R E olgdd 13 o3
Step 2 1 o3+l 4509 ofspelo] A¥ A DS-1000 5gL ¥e & 50CE AA3) 714
s AgE KA

Step 3 Aoz i ¥ R {5 AA

Step 4 @ F4t=ol A7 W 4LY A9 6L 95% oNvr2e Hrtste WamoA

]

AN AA 3t asparagine 34ge AL

2) FUE W& o] &3 isoflavone &
Step 1 @ TUHE HIFES Ax7| A
(FUE e 10Kg 2~3Kg B2g A& &@x542 231 AFL)

Step 2 1 FY= g 2 2Kgg (8x2)LY oM ES 743t 60T A 1hr 7} o

¥, o3l evaporatorel A acetone® A7 %% crude isoflavone(10g) &

%
$H3 A=A F BAsle 2ue dg

Step 3 : Crude isoflavone 10gg vlghg : oEoly g o]E = 20:12] &9 50mLl) A]

60% isoflavone ~1g& A&
v Al g s

(Al'g 1) Asparagine &3

Hlol7 Rt 1008 F7Hst APS AN then 2L B 9AFaro) WAl s g}
a PHAR ol SR HlelA 27 HYh BREI 7 X5} Wol B

b. i S7tel whe ozt Azre] Ho)A AR Wl 4a

c. ¥ Tk W2 e ALE Yol FIFoR o) UL gl whwe] ot
9 Atde Zesr] Yt AxA HUh AP Bedz 498 gagon, 2%4
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H7bol 9%k &9 F7l= ofd ¥ 3-2¢F #u}
¥ 3-2. &2A¥A HFFd wE asparagineFE &

AEA o 7}
S3A T&(g) H] 5
A q3L Al Z+(hr)
il = = £ 2:30 45 2t o 7
2 O - - 2 46 "
3 - O = 1:50 48 "
4 - = O 2:10 44 "
5 = O O 1:45 48 "

v e AXA ICI-5 dEE £XA 0 DS-1000, $3A ¢ acryl amided
AHEE ABEEH A Fe TUHEYY 01%

2EXAE AT AE &) 5~10% HHAWANA ZrEtdEd ol oAzt &
%9o% Q% asparagine® 7|X E R {FE HEAD ZALVF FE 9@tz B
o X,

220 4 ABHOR AgEE Aol vTh RFARLA 2FANN o3
Fuzel vk agN Bt E RRER S BHeE 72 o

of FAF HAHE 7HA7] W&ol DS-10009 o F& AHE wolH, SHAAE
_]:’l‘

o PHEe) SPLIE ARNAH uFo] 2 &RE HolA gt
EH, Wo)7] Wgol Mot o] Lt pHAMS dF F&e) W AA gor], F
2 HETHNA s TiEe A FH Fo FHom ushi

(A& 2) Isoflavone F%
Hlo] A 2 (500gFENA 2g)olA BTk o] 108 F7HA1Z) Pilot Al oA €]
FEE 10%AE F7} ik o)L @A E FED Fo] F7t Fol
F&o] TS Btk FE80A oAEL] ¥E 20~40%AFE FA9E
isoflavone?] & 2A GFL v xR Lgtom AALE OJHES AlLIFAE
g&ole AA FFE vAA &d) ol otAHlES] W isoflavone?d &

7l Wit Aoz Atgdn. g o wE & zde off X 3-33% 2

isoflavone 2]
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=2
E 3-3 & WE 238 v
oFAIE(L) QARG oA E T8(g) H] 3L
1 10%2 = 23 "10% isoflavone
2 8x2 - 23
3 6x2 - 21
4 4%2 = 19
5 = 8%2 22.5

Isoflavoned] ¢x 34+

date] AAA gnz WEL : el E = 20:1

o ulE A3t o) AbREtE ddolA o EE 50~60T oA =< isoflavone
< Aoz "ojmguA isoflavones HA A= fujz ARG EH, o]E9 R
TLC plate’doll A A €k 90%0)4e I +% isoflavoned YsiA= ojn] o

4R 60%2] isoflavone2

SRR

T WEE ol = thg 0CAAM AFAsE 44

3 isoflavoned X9 gujo] w9 kA AolmE AnA} 3= isoflavone 9] &

zoll Wby 417 2de] Thsain,

(A3 3) Asparagine 2 isoflavone SA&&

Al

2

>
—z

5

rlo

bl

>,

>

L
o
U
i
ol

AN Doln g AlgEAC
JAFANN FAZ AHEsE dFe) ot WRrEs 7¥ & gom
BAH Hole AmHn,

W8 Aol A asparagine 2 isoflavone

FE8e WY oZ Hol7 dYlA asparagine 2 I isoflavone FZ,
Aeo2 FEHOY, scale updts HAGA olg] FAL Aol oz
oA 7k Akg w@gin}, wElA o2 ZFHEY| st FUE

& q
WYL FE4ES 28te] o2 e isoflavone, ZEHR S asparagine®] &

e
e
]
o
£
o
iy}
=)
u
L
e
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FUE9 Hyg HEAA isoflavones FZ
=1

z

g ol A & AEY W A
A gremz olF AANA ozt

OHJ

Au)
L
i)
N
ol
ot
e

AF7AA 8] Ao AR E AN, 75 A EE ofd e 2

Asparagine &%

okl

A=

Hexane

&

d
Y

A
>
(@]
D
o
>
D
I J

2 = EEEY
Isoflavone &% FA X
AR

‘

Asparagine ¥ isoflavones 47| $]3 FTAHOo =

“9‘1#!

2zke] FHANA AHSE SIS AAE
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= > THZE A
I\/Iethanol*"—|
HEHZ [«
O HEA
2R

Batch System2.Z FAS EA 3t

2 9% AANA Basho

3. 39 A g .

7k Ay

(A1¥1) Asparagine? &%

D FueE A

Step 1 @ IUE 100Kgs vhHl712
£ o] &3t 2a o #3

Step 2 : 80LS oo *FE A¥A DS-1000& 100 ml #H7gE QT
A3 7D A 1 hr b3 glass filter® o] £35}] ESE2 AA

Step 3 FAr&e] AAF T2Le] oA ogg 150L Hbste] 0T R

ANAZA 3te] crude asparagine 530gS 9

st WRZ 12 o3 FF glass filter

Step 4 : $¢ crude asparagine® 60% aquous ecthanold]A @WT ANAAR S

o] 43 asparagine 480g2 I &

Step 1 @ IH=E FEFE 50KgS vwhal7lo] @Yo E4d T HWRE o]g3d 13 o
I g% glass filter® 22 o 73

Step 2 1 of 3¥ 45L9] o ollo] 2F A DS-1000 50gS& 2L T 80CE HH3 74

glass filterg o] &3t /42 A7

Step 3 @ F2o=2 WA F, 4212 Hdo) 65L9] 95% o @S Htste] WA o)A
1

274 3te] asparagine 350gS oS

rb ot

(A1¥2) Isoflavone &

Step 1 @ @€ &% 100Kgs (400x2)Lo] o}MES 718t 60-70Co|A 2hr B¢
FETT, s AAS 1.2Kg9 powdere A&

Step 2 0 @R powderdl 95% oAEE S0L H7FskE 80ColA 1hr wwuraE
glass filter= 73t & SvlE A 78l 60% isoflavone 210gS 3=
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2) FvlE He AR

Step 1 : IYE HYF RS Ax27|dA A3 AxA20 & £33 22L& I

Step 2 1 FUE W2l B¥ 50KgS (200x2)Le] FHES 7heke] 60TAA 1hr 7
%, o 73t} evaporatorol A acetoned- A A& crude isoflavone(260g) 42

Step 3 @ Aol powderell 95% o2 10L H7}e3 80T A lhr Z¥rsFE glass
filter2 o33k oS &2 A A3 60% isoflavone 23gS =

—

_‘

(A &3) Isoflavone®| Genistein ¥ Daidzein £ 2)

1) $AEE o§e ®e

60% Glycoside isoflavone 30g = 80% aquous ethanol 2.5L°) Eo]A 80°CelA 30
#7F refluxd o2 Ceramic filterS o] &3t Aute] A2 ¥ F&Lo=2 10T Ho
2 94N NHE, &5 92 @349 genistino] AAEH7] AF@or e filterst
o genistin(85g)S A1, thE daidzin®) FHH AL evaporatord A LS A
718t% 60% aquous methanolg ©]&3lo] 23] AAA 3] daidzin (3.5g)A Y},

2) Genistein ¥ Daidzein Az

7F Genistein A&
Genistein (10g)-S W8 400mLol Z&=2% Conc. HCI 20mLE #7183 70T A
A1 T refluxdF 2oz ugW, A9 Crystallingdt Genisteino] A€o},

_L.4

o] A& 60% aquous ethanolS o83l A AASY 43 Genistein (4.3g)S ALY
.

) Daidzein #) %
Daidzin (10g)& W &€& 200mLol Z%¢1% Conc. HCl 20mLE 7} 70T A 6
A FS reflux@F 2oz Wi, AN powder’t AT o] RS methanol
10mLeo] 83t AAA3S 43 Daidzein (4.2g)< AT}
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(A1&¥4) Application

1) 2% Genistein HRT Cream A #|

250 mL®} beakerell cetyl alcoho 10g, Sterayl alcoho 10g, 2 petrolatum 24g<
65-75TC AbojolA kA3 =} a2l3 7)) Genistein 2g T lecithin 4g2 2]
4| Homogeneous3tAl xo] o d=S @Adsth ¥W%e 100 mL beaker £7]9)
sodium lauryl sulfate lg, propylene glycol 15g, methyl p-hydroxybenzoate 25 mg,
4 propyl p-hydroxybenzoate 15 mgs 412 g o7]d Xz Z73 E 34 mL=
HolA 65-75T 9 2xolM @H3] 39 B2 4%t 250 mL beakerd QU=
& mechanical XHH7) A & AMolHA oo EZS MM DoJA 2% genistein
cream A|AE $A 3o}

2) 2% Genistein HRT Gel A A

250 mL round bottom £7]°] Genistein 2g ¥} lecithin 4gg chloroform
methanol (2:1 v/v)&uo] & %A% evaporator®Z €W E A A3, 7o) & 47

mLE ¥&%F homogenizer2 60837t 1402 Ww¥Hale] homogenized suspension

ZHET thE 250 mL beakerel xanthane gum 2g< £ 48 mLo] A3 o] AAro .

2 e 9o F EAE wukstE A 4o] 2% AF Genistein AAS WHET)

oAl d
(A1¥1) Asparagined] &=

10Kg 994 100Kge= Fo| F7to] wel AX A o3 {8 HAg B
7F gol stlon, ofed A el & AA F& Fgol T T%AE FA
He Bk

EF RFE B go)Foz 13 WR A I glass filterS AFEFHA 23 2
2l7F golste], AAAA FAH A @Fo] 5.

TUHE AL FF FEY AYM FTUE FEUS ALE A TUE g
Tl whol] g Ff{Ee @ FEEALS AT HE Qo Fozx ANA

< 156~20% A7 & B

o
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200] F7he 2AE D 100Kgol A oj4ZeE 5
A 43% AR FF B&Y F/HE BYoH, 0174 HF FE0 s 2 A

AANY ol aBGEe] F2L olHES Sul2 A8 HEC), 2& AgaE

obrzebe) Antk 2% Frhol o@ WMEv Avidom o 2Egol He

HE me RELE o83 oJaZdEy FE2 X 2L AAE o] £33 AFn

ok e o] &3 FEolmE RIHHQ
Az wv 25 gon, de] Fe) g 89 Wk e velyich

2 s 2 dgolyHolE

|ME AHEE BHEY, A B%IEES AlEste Ho adHoz 60% HE

(A1 33) Isoflavone®] Genistein ¥ Daidzein &

FAA olAERES FEIE WRoZE 1yl oA REwet Zo] Column
Chromatography & ©] %3} glycoside isoflavoneS #2]3F t}L- Ato]i} EAE ol &
slod aglucone isoflavones ¥+ Wiol Akl whyold) a8y, ¥ AFE 23
o Hr} AFAAHQ wHow 60%2 glycoside isoflavone EFEolA genistin ¥
daidzin® aquous ethanolo| tj3t #3 z}o]E o]&sle] R} FLA0Z o582 B
g YAk

=

(A1¥4) Applicaton

1) Asparagine % Aglucon isoflavone?] o]-&

71 354
B ooeEe AU dA AEE ¥ 3-2014 BE nlet gow &
T4 &4 (alcohol dehydrogenase:ADH), 7Fe] Cytochrome &4, @
Catalaseol 3] clHELHI =R Agddn, ddHz== dH3s=odFiis
(aldehyde dehydrogenase:ALDH)o| ¢]&) ofx|EALo 2 ALd o] w|& =),
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LY,
/NAD'F NADH\ NADY NADH
CHyGCH, 2+ CH,CHO —~—2—+ CH,CO,H
e OFHI £ gl 8] = : e

N

NADPH  NADP®

29 3-2. 43L& AAYA AR

- Asparagine2 ZHA X 9] NADH/NAD+H|E 931, isoflavoned ¢3¢ F=
A AX JERIE cytochromeds: 2 ADH & &
FFESFATH, A dH2E YAIS A7

- wetA], B2 asparagine, daidzein, 2 genisteing ©] €39 &30 wWE A=
9 Mg AHEQ oA EYH = HF 2 F AFHAF) 1, isoflavoned] A3 &
7E o] &3t B a2l <3 5 = A (Asparagin:Genistein=4:0.28] 8)& =9t}

28 REHoz AAs =

) 222 dAA (HRT)

- &9 3 aglucone isoflavones- o] &3lo] Bt} T A T=2RH x| YT ZA
o] §&o] 7bEdlrh WA oF  aglucone H-E glycoside ¥ isoflaovneo] H3Fe] |
W EF7F 68 o] &z ol

- HFA o]aEopEe] Hojd HFE ol&3dted 7154 Cream¥d 2 Geld

Genistein A %S &)
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=
DS

Ya!
Jin
)
[
0x
H
Ha
e

iy
HI
©
=2
10
N
2
H1

EFARE AAAT. o= F FAAdo] AAHecz AFHE wd Ahdor FI
te AdE B B4 AAXNE ATl duE TL ATEE Aoz ALY
AR A g Z}i-‘ll A i AheA 2AF X FEE Qe of
L AL 72ZAE 2XeolAoz $33grin Bl E3 wold EA7} 9w
A AT det] Fue 549 AAE oA g2 FUE SAARE FEE 3™
HAAol o]Fof AT & + U

sHAFA L Ade Ao ALY FUERFHY FE5EE AdE T F 3l

T

= 2978 Ao &5 AA9 ofasn

5o 5% B A7) WEl 1 AYT © AAW A%e] b5 A2e
el SHARSA AdRelebn ok ey AvAA 4FH A0S ) A

N a9 Ade Ar Basks] WEe) ozt AzHelst 19 FE)e] o Be

- FAT FUE Az TN AH AT F de B HA G FEES
AA FUE Al HEstrz, AA Y =AGAZ FUHE A8 EFDA 7

A G 2Ae] 448 A5HS BAR A% AN FER0 A% Age
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} A9 4% =HA AR FE) w23

AAE ol gd EFAA Aol

- FUE A% EI, AZARY AN, 2EAde) HEEE gAd AREEE
o FuE BHS Aol g A A A =33 o9t B HH )
230l o3 AuE FuEe FA3 A4 NAL ZRE AE A3 /29
33t 44 2AASG AAYe] AT BUHE 2R o

@HA 43 =HA ] PPN A2

ol

JAEE 7IFos 71&e A 2AAQRIEE 5) o A ZAA, A4, A
}

p

$E, 443 2 HIYS welse] oF A4 AN A2d JE Y57 A

5] E40] A Ho| ol X g4 =3

o Ag we o
APH 2 Ao o e AL Ut 5348
EY ) A g AA
o WE FH9 Aol 3R NG ABOE WolANE AZ A LEY D A
F%79 PHoR AATAA AAFEE A& HsAAA
& (BRFE, 4PAE, B, dvkelr), F2W, A%, 992, AY, €8,

AR, F 5 ) A A AD AZ 228 Hgorw uFAs Y24 HsAAA

o

°
=
1%
2

3. A3AF-1HAl: Asparagined} isoflavone?] 7 A2 22w sur

Beaker oA oA FRFL Fdd w2 &2 z2AL F 3

I
o

A

§

)
ofr
i.#
X
i
32
=
)
it
i
"
e
N

o,
=

o
AP

asparagine 2 isoflavoneg H}= Al 37
st 104 ol AWE FUEAM o

asparagines 9% ZA L BYsn 2y, 259 A/s A3 dR= gy A%
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Atk AZFAAANA vehtes AF, vAAR 9 Z2AE B FAE Tt aHA
2 A3t FF E2&S T AHAT

=3 FFH glcoside isoflavoned] A &ufo] &3 L3 xo]E o] &3l K- F
genistin % daidzing€ <AA F57 glycosided EE} 68 o] HAY aglucone
isoflaovne¢! genistein ¥ daidzeing dor 2 HT} thokdt Hopo] AE/NY 2 S &
o &8 =+ A HA
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A5 & d/EZELS EEAE

J

A 1A -3 A 23}
A 2 AAE 3l <A 2 5437 2 1139709 AT U= FAAE o

Sl 1 g $44 Wi AEA FF AF 08T & A: FHF 7
A7 Acka wel Ak WA oF x Je gdsta w9 A
E ASHA ATE T 5 = ATAL FRaG AANN 55 of gl o
& olgHe ANSY £ AES & Wast gy 2o

A, & AAE o AFANGE FA3 e ARE By FANSAL o
7| gpo} Aol MA(F)NA AL AwHen oAt

_|_.
o
2
=
QL
e
ofN
>
ofN
>

A 2452 A (4 52 A) a5
Al 2H A o A &det EAHE 2Y

D 714 &3

7H 71349 59

© =4 ¢ FF8o] glon Rzt & dayd AgHE ZARE A AT F
HEste] Fdste 719 o8 FHE

@ FUE dF AN A BAV A 4d2d 9 ged e Ad 242 dAE
of &3} S

OH‘ o
ox
ox
M
N
)
i}

}
xo,
rir
ol
i
i
2

Aol 714 & 5 S
® A4 B4 AAFER
27} 7489} An| bl Al A E




@ A AF=AEAD NEE AFAF HAE AR AR AAHJA AY
F A NuEst d 5 U

® ol¢t HHEFE T AP HHe) AAs} F F Qs AR 7|

2) H8A9 '

O AFHFY Ads= F7Hd @& AoA vt Abdste] & Axlol &
2 % A83 4 Ads

@ 71 pilot plantS o] &3l AMEH A FEISY FHAY FEIAF =439
M F35 A% FUHEAE 1 FolgF A

@ Az FEECS AN FUE AFIY

_a}ﬂgl%iql:l—l-d— H ™
|

o

A+

olzd ¥F& AAAR HFFHY} P svlH

- 8 HALY AFEAF ovAE HA= g

- FUEo)9 £FUE woldn A4 Ai 59 wol AEo AANZEZEL 4§

2 2833

3. ABMFEHA (A HA) A=
AR, =% asparagine % aglucone genisteing ©] §3lo] 43 &5 @ 4=

& OAbe BRHoR FAANE SAASAY ABAGon, ¢ daidzin®] F L

AW ALDH(ZH 3= g5aar)dalastel <42 dopamine, ¥ serotonin® <Hd
Sl FEAL Fx Tl 2 dHE FEAEL XaAY Ao &=
Genistein @ daidzein2 QA EFF &) Hold SE2EGAA(ZH, Ag)z ALY

B, daidzeing ¥EZ s FHZ Hold Sa-reductase A EIH}ES HolE equold

FEol disk A7rF A ojol & Zojw, AT AAES o] &3 I, T, LAY
= 5L Jor® HdojA daidzein @ genisteing o] & &

TR FEAL Mg FEte] AW diAlAle] o] et
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AR FAAE FEH o3 asparagine? AT AAE LHFH A FTL A
T HMEY S 2L drute ®ol MM £ o1, asparagineC ZHRE EWil=

2E A o}
A, Add 1 7158 FEFTH olsZYE 1T isoflavone AT =Zuy
& S3gste AFY AAHE A3eld, 7] Aato] wEE Bl R (AAARIH£)S

AAAFo 2YIEA, oUW F5AAYN AFL W Q9 AAsS A

ri

3 Aol
GAA, 31559 asparagine® ¥ E 9| isoflavone A FL Aol Eto] &g
2 RbEo] AEs & Aoln, 234 A du 59 AFFE A7 HAolt}h o3t

GAZE Aol B, ngE9] isoflavone® TFEL aglycone isoflavone?] H]

< 7M1 713, Z+2+9] aglycone isoflavone &, Genistein, Daidzein, Glycitein 5 =

@2 2d2 Eose PUg d7stel 4EY NS ¢ @A o ¥4 Aol

4 o
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A6 & AFNEUIM e o 2utsty|sd 2

: el AITE A4 5
g% ¥EH HAFFo yFdl oF 492

|
=2
ol
=,
(ol
i)
N
>
¥
o3l
2
2
rr
off
k1
N
k)
]
e

2) 39 #H

US6228330(=2}: US)
2HOol HA : Atmospheric—pressure plasma decontamination/sterilization chamber

IPCE2%& : BO1J19/12
SEYUX 1 2001.05.08
S& 92 1 UNIV CALIFORNIA

USE124108(=J}: US)
@Yol HA : Protein biomarker for mustard chemical injury

IPC2% : GO1N33/573
S22X 1 2000.09.26
E30l 1 US ARMY

US6024992(=J}: US)
2HHO A . Enhanced kimchi mix composition

PCES : A23L1/303
SE2EYX 1 2000.02.15
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US5747056(22t: US) .
2t o] YA ! Pesticide compositions containing mustard bran

IPCE2%& : A0OTN25/10
22 YR 1998.05.05
£ 39 : CANADA MAJESTY IN RIGHT OF

US5331004(=J}: US)
YOl HE . Aromatic mustards and aziridines and pharmaceutical uses thereof

IPCE25 : A61K31/165
SEUN 1 1994.07.19
S@0l : CANCER SOC AUCKLAND DIV NZ INC

U35143621(:‘J+: Us)
2yol HE : Method of chemical decontamination

IPCE2& : B01D15/04
SEUX : 1992.09.01
E30l : US ARMY

US4970022(=J}: US)

2ol HE : Liguid—crystalline mustard oils
IPCE2%& : C07C291/00

SELX ¢ 1990.11.13

SR 09 : MERCK PATENT GMBH

Soy isoftavonee %Y FAE2 Tamoxifen® Wholl Ul A AF&A|E 2Fo&
A skt o}, o] F2] Genistein®] Estrogenic A& 93+ Aot} 1z} FHZ9
Daidzein, Phenoxodiol(dehydroequol : NOVOGENA}) % Daidzein A8 && &gt
A g Az wie &322 ARE YERAAT

-European Journal of Cancer 41 (2005) 647-654 %

FEHABALE L33 53 F+ A A (a-Glucosidase 1A A), Ad&A A

A, Jded ¥ 224, d4sd 7ZAA(PPARe £ 2 A Thiazolidinedione(TZD)%) &
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2e XEA7 U} A2 AF A= Genistein©] a-Glucosidase® A, PPARy, 2
PPAR0E EF JAFozA Fud XRi T SERMA 2 322 zH4A)9 743
o] ¥y X g Sl H&Hi Yt}

-Molecular and Cellular Endocrinolgy 220(2004) 51.—58 =
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