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ABSTRACT

This study aims to increase the isoflavone and calcium content of soybeans by
optimizing germination and processing conditions, and to increase consumer demand
through the production of roasted soybeans. Soybean germinated in a solution
adjusted to pH 4 in which 2.5 g/ of calcium lactate in water was found to
increase the content of isoflavone and calcium. Soybean went through the
temperature-changing germination process, and the isoflavone content in the form
of aglycone was significantly increased. The isoflavone content according to the
ultrasonic pretreatment was low in [Gangpung) and high in [Daewon] .
However, calcium content and antioxidants tended to be higher in the ultrasonic
pretreatment. The change in functional components by processing tended to be
higher when roasted after germination. By roasting method, the content of
isoflavone tended to be higher in steam ovens and hot air roasting than in ovens.
However, the preference of the beans roasted after seasoning was found to be
good in the oven at 200C for 10 minutes in terms of chewing feeling and overall
preference. When soybean powder was prepared by using germinated soybeans, the
total isoflavone content combined with aglycone and glucoside was high in
processing after steaming. In addition, the overall preference was high because the
bean powder roasted after steaming and drying had a low fishy smell and a good
savory taste in the preference.

Key words : Soybean, Germination, Processing, Functional composition
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T A o] TR Fpohr|natat AeApgate] o] wof &7
of AFFel HluA AL fYUTE NIRRT F¥AE FF S A
FHoR SgEet ol&sta AL FFAF DBt Fole IYHE A=
el 7154 Edo] FfrEol ol Azt AZfFAd 2 =] H skt T
e 758 dRoRe olasTd, &1, AFEY, phytate Fol <A 9lo
o, 53] oJ4 Z2#Q estrogenst TERHOZ FAF o|aZEHHo] VM E FHS
w1 ¢)tHCoward et al, 1993; Kennedy, 1995). o]AZ R & F2 FHA & &4
st olAUAEERAM 53] Foll A8l FFH Atk olaEEhd e Fats)t g
T &3 5 AY A/l ds) i £ A5 a7 de Ao dEA

HINA = 0]9} FEE e A7t o]FofA 2 YthNielsen & Williamson, 2007;
Messina, 2014; Dhayakaran et al, 2015). o]A&&=HE &S F7312(Wang & Murpy,
1994; Gutierrez-Gonzalez et al, 2010) % 3743 Q<A T, 1996; Gutierrez-
Gonzalez et al, 2009)e] ©]&) HaFS @o] W= 7igdo] A EAY o] AZetE o A
2 FZo A3 AFE FES] ATHAAL ATk £ FQ0192 FY ot F
YA 259 AYE & A Hotdo FHglo] olaAZeE §F FUHE &
AT Hustoh =3F Fe dolEHA whilEa 2k gheko] A3 AR
THYang & Kim, 1980), "2t ool &3} e o|ATeHES ol Z7]d 1 ol
FdE™, 53] daidzein¥ genistein & aglycone FEfS 7P} FERESIGA SHATHA 5,
2004, 71 5, 2005). wrololl <Jd =7}3k aglycone HEjo] o]AZElRo wikA] Fejdl
glucoside FelRt} AU F5559 S580] & o Z BRuFEo] uKizumi et al, 2000).
TS o] 5(2005)2 WotFe ol&sl FE AT éﬂr HIHU = Woprzl F-9-79
A A AEAAL, 12~2447F TopA Rl Fo & vk F-R7F BT WA 7hAs)
A% o] TR T B FA =0 HAt RStk =3 dolg
< 100CoA 20 Bole EAEE 3 AF 7MEAEE sHA & 74-vHT o]AFEgE §
ZFo| FojFow STt 61(2011)«] B9} ol FILEE FHUlete] Az AR 9
ThHEE TSRS JUHe 39 59 dFA 7HE $ o|AEEE Y] dFo] UM
By% JQKChung &, 2005; Jung , 2006)

2 AFdAE ARFTY 7IsA8 S Eol AW FFE =ol7|flsl F& Holst
A

S O F 7]sAe] =2 vugAIQl aglycone AR FF WHIE AHH
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2. ZHE’—,_ =i Ho‘ﬂ
7F AN EA =

Aol AHEE ARFTE 2023~2024d0) AkE Fom, O F [FFT L AV
EEdrlEdlA %*éf‘& FTLE [UEF] 3 3 Fri=Esdried &544<
Tao) A AikE S Aol AL tE 29| isoflavone ¥F EAlo] ALgH AJoF 2

aglycone e 9 daldzem glycitein, genistein, glucosides®] daidzin, glycitin, genistin
5 632 Sigma-Aldrich Chemical Co.(St. Louis, MO, USA) A|#-<, malonylglucosides
9] malonyl -daidzin, malonyl-glycitin, malonyl-genistin, acetylglucosides®] acetyl-daidzin,
acetyl-glycitin, acetyl-genistin & 6% Wako Chemical Co.(Osaca, Japan)ollA ¢
stdon], Agd §ule HPLCE-S TIstel B4d) A4tk w3 wobs Az
B A% Aange AFEL AFAA TsAn

ol A SATHL F 300 goll Bl o]BA 52 AASNANN 28] A= 3
o] Bol & HojE & 2 BehaE Fol Fo| Bel Ar|EF YU B2 23 14
A7 AARY. ol B 2eRAE 60 Hz A7)e) 2e0E £79 Fol PRI

A & 14413 H AT

Fxo]l 2 F2 Ad WA =715 AAL F FEAul71(SC-9000A, Shincchang
INC. Osan, Korea)oll &8 3 600 g¥& g2 & Wolr(ZibdsS & 11L9 25 g ¥
=2l & pH 408 9 5)& 23, Wol2:=E 2/5T=E FA¥ &27](0S-2100RS, Ao]
<8, A, Korea)oll @AY A7 A0 2 30C — 25C — 20CE 2%7} Yopx|
= A g7, FUEANZ] Bde 1A 11402 187 Eo] EAE=E
= AAsI 193 dolA AT

o HotFe 22" FA

ro}sto Eoﬂ Y HHY BFS 7FEstr] A AZI(UTHSNZ, whshg 7], o, H%,
Korea)oll Al 303t A Fx3tAY S F 60C=E A3 4Fdx7I(HDG-111,
g, 34, Korea)oll Al 2412 Axst= A8 FAHS ARG 22EHL %_Lvu
Ho] HE d48 EFE2HII(PRE-S0, HSAES4HY, #3d, Koreayd 2 2(FDO-7101P,
Y, A<, Korea), 2~® 2 E(PDSCO-401EN, 334 F, 33, Korea), 71 & oA
83l F& F B A T e E Hele} FHE AT B8 SRR

Az A A= F A9E PAY 2471GHVF-3260S, FAA7], Hg, Korea)=
wusialel 4ol Besan
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I Az A3 T FAE FAHs 33 W&

Sin T3t oH, F&2 A5 FYF v AF ALMHER YEES As
S A(CR-410, Konica Minolta, Osaka, Japan)E °]-&3te] W=+ Lak(lightness), A%
+ aft(redness), FM =+ bikt(yellowness) o= YeEfltt. =+ Texture analyser
(TA plus, LLOYD instruments Co., UK)E ©]&3llA =439 +=dl, MKO5 probeE 7]
7o AHeta, NS Ye & dAd £% 2 mm/sec, 1Y Zo] 10 mmE 3t Hek
g o == I 93 FE SABSAT FEAGES AR 1gd SR 40 mls
E3tale] 1A wRkska, 1085 1,500 x g2 AAEste] A=qS AAZ s
AAdE 7HFe FAE A FAd"E A5 FAEANA Ae AR FA@E@S
W xS Alg FA@E tid Bz Asslg. Sz AEHLE By AR
1g& 30 mle] ZFro] BAAA 90+1C o] aezol 3057+ 7hdata 1,500x g2
2087 YR & ASHLS 105CTAA 1242 AXAA FAE S35t IH1E
< IHE FAE S
SN =(%) = FF
B

BEH%) = A

et

)

Azx% ¥ Eo FAEAS A5FA@ x 100
Al@ =100 /| A& A5FA(@*x100 - £31=)

M o
o
—d

ol 53 AR oAEdE E4& A% FY Am dAgG= F 1g
80% methanol 10 mlE o] ultrasonicator(UPC 20, Lab companion, AJo] <€, thA,
Korea) o4 50CE 6083t F&3 ths 1&EA4E871UJP/MX-301, Tomy, Tokyo,
Japan)Z 10,000 x goll Al 10&1F A4 &8st FZF3stAdth FE5H2 045 im syringe
filter2 o ¥}sFe] HPLC(1260 Infinity 11, Agilent Tech. Inc. Santa Clara, USA)E A+-&
sty B8t olu AFE3$ Zde Eclipse XDB-C18 (5 um, 4.6 X150 mm)E A&
st o, o]xde A &u] . DW/MeOH/acetic acid88 : 10 : 2), B &mj] : MeOH/acetic
acid (98 : 2)& Alg3sl o, gradients= A &7 : B &1 = 90 : 10 &2 A|Z3lA
215 % 60 : 40, 32571A] 60 : 40 A, 35% % 40 : 60, 365 3 90 : 1002 U}iﬂ
ot o] 549 742 0.5 m/min, AE7]= DAD 260 nm, FUHFL 10 W& Lo &
Aatdth B3 ola~Zek-& aglycone?] daidzein, glycitein, genistein, glucosmes/]
daidzin, glycitin, genistin, malonylglucosides®] malonyl-daidzin, malonyl-glycitin,
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malonyl-genistin, acetylglucosides®] acetyl-daidzin, acetyl-glycitin, acetyl-genistin -&
12F9 5% =49 s=° tg peak B I+ AFFHOZRE A4tste 3t
Atk Aglycone, glucoadesl;— 7} 3% s FAE, totale 12F9 FAE T3
EIEE =

g AR whe wolge] g BAL FrIHRe] BAYWOR BHI B
B4 93 Al ZAE F 9F 2 goll &7 500 ml + 70% perchloric acidHCIO,) 900 ml
+ sulfuric acid(H,SO») 100 ml &< 10 ml S Y =7 X3 3 AT A 200C
7HA A8 ezt WAl o g W wjzbx] BaAAS AFC BVl 9RdE F
o3 FAS Azl B P ICP(Avio 550 Max, PerkinElmer, Shelton, USA)Z ZA 3%
o, FH Fhol HEFEYY AAAHS BHAALSIA A ge= s, dx Fo
FRggos nyse Avgos AUk Fo| FRYFOE nAsY Agom
SHATH

vh Abst g 24
He FFS Woo 5(2018)¢] WHoz FEAsFon, =& 50 o 2%
sodium carbonate(Na;CO3) €< 1 ml& 713+ & 38ZF ®X3td 50% Folin-Ciocalteu
reagent (Sigma-Aldrich, St. Louis, MO, USA) 50 ulZ 7}ttt 308 & w-g9o] &
B S 750 nmol A =A3H 1, TFEZQ gallic acid (Sigma-Aldrich)E AF-&3}
o AFHE A
ABTS radical &4 &4 ABTS(2.2”° -azino-bis-3- ethylbenzo-thiazoline-6-sulfornic
acid, Sigma-Aldrich) 7.4 mM3} potassium persulphate 2.6 mM< &% &< ol W
A&te] ABTS &Fol& FAHAZ F o] &AE 735 nmollA FF= Fhe]l 1.4-1.57F =
5 & FRATE ol &3t &R MUtk 3A®E ABTS & 1 mlo =
A} 50 wE 7kt FF=o WS A 0% ol FAHAT

N
iy
AU
5

AL BAEA

EE HolH& 33 vbE Ao, T3 dojzl A tisfiA= SAS =22
2l (Statistical Analysis System, version 9.1, SAS Institute, Cary, NC, USA)S o] &3}
5% frola=Z oA Duncan’ s multiple range test® z}zte] WHmo| thdt AES B
4=
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7t droper gl dlolp wo] mE Fof JleAE WE

T ol g duAY A A eExdd HIlE x7] 30CoA 20C 7t
A dAZ A E ®EE FIAS W T JIeAE e Wi e AR B
gEAT B AP 8AZF 1HFog 30T — 25C — 20T 2 F27]9 L%
HEE F Ad3 itz wolexel 25T E dAHA FAHEE g9 AFde A
gttt =g WolrE YWkAQl FXxE3 pH 42 =4S &, pH 42 =43 &
1ILE Z4akds 25 g& 5 ES Dol E o] &35t AustHg w TolFel Cao,
polyphenol, isoflavone $+#& vl g Ay & 13 2oh Ca0 &F2 (34331 I
(L3l =5 3 $RG Yo} & § Fobx o™, polyphenol e 25C=E

A Ao mexdrng v 52 FFS Uelon, doles 25T 219
EEANA M =2 §HFS UERAT ABTS 244 [33F] 3 MgdE]
HxART 25C AujelA o =how, tAZ FxEE Yol FlA
FFS BAY. Isoflavone FF HluEAl aglycone?] daidzein, glycitein,
genistein W79 pH 4.0 + 245 25 g/lLE Holgt A oA 7H =2 &
2SS Uedt. XA aglyconed WHex7dloA ol=E pH 4.0 + Az
2.5 g/L3F Aol A [#4FF] & 157.73 uglg, THLF ] & 147.40 ug/g, glucoside:=
[74<3] 97821 uglg, ToiYF] & 968.59 ugl/g, total isoflavone [73FF ]
3091.91 pg/g, TOiYLFE] & 282632 pg/gez Uely [ZFEFF1 o TUHYEF! ®Ho}
=2 s Uelth olgd A23E Kim 5(2004)¢] ol A aglyconeo] o] &
isoflavone?] ¢F 6.9~10.0% A =R Th7t Folo] 23k Z7171F o] & isoflavoneo] tfgh
aglycone2 22.82~32.04% oAt Hietes Thah AL g9 F7FE EAsd, o
+ Kim 5(2004)°] daidzein, genistein, daidzin, genistin & 47}#] isoflavone &F=2
Ths A% AFoA vl EE Aozt AaET. SA|NE dol Al £ TR o}
24X 7F % isoflavone ¥aFe] ZF71¢} aglycone?] total isoflavoned] %= o S7ksk A
2 FY3 AHE HRh

Hir
flo
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3£ 1 dopRie wE Fo| VleAE Wi v

z a Poly Isoflavone(g/g, DW)”
; i?:} gofg ((:,,%) -phenol A(]%S :
X ppm) Aglycone  Glucoside Total
T 5 0.29° 133.258 50.48" 92.41° 724.64° 2837.06°
TE= - 387.00° 93.42% 68.15! 562.35° 1985.08¢
25°C pH4 - 335.08" 93.00° 70.05¢ 584.15%  1977.65¢
7& pH4 + a c b b g f
= 74 25011 0.43 268.92 83.74 99.38 458.00 1552.89
TEE - 209.00° 77.80¢ 50.068 533.21"  1889.23¢
SR pH4 - 172.75° 80.56¢ 80.39¢ 1013.61*  3235.45°
pH4 + e b b
R4 2.5g]1 0.42% 194.67 68.31° 157.73° 978.21 3091.91
3 5 0.31° 223.33° 65.28¢ 56.31¢ 382.68" 1350.36°
TEE - 317.83 92.78% 70.56¢ 673.34¢ 1896.17¢
25C pH4 - 327.67° 92.82% 73.05° 724.30° 1992.63°
EH pH4 + a c b D d d
9 74 25011 0.45 291.58 83.86 100.50 551.88 1573.27
TEE - 271.67¢ 80.17¢ 47.048 403.02° 1288.37"
e pH4 - 223.42° 59.99¢ 50.26" 378.10° 1206.688
pH4 + e
224 2.5g]L 0.46% 222.75 59.64° 147.40° 968.59° 2826.32°

JA2BAIZE 1H4) : 30—-25—20C
D Aglycone(M] vl -A)) : Daidzein, Glycitein, Genistein,
Glucoside(¥] 2A)) : Daidzin, Glycitin, Genistin
Total(12%) : Aglycone 3%, Glucoside 3%, Malonyl-glucoside 3%, Acetyl-glucoside 3%
2% Means with different in the same column are significantly different at p<0.05 by

Duncan’ s multiple range test

. 259 dA- g mE Fo Vs Wt

Gutierrez-Gonzalez et al(2010)2 o]&Z&2tE =F & isoflavone synthase genes
(IFS1 and IFS2)7} %S 9GS vXH 53] 2Ef 2 27 stoA = [FS29] o)
T8 9dT-E ga ST Jo 520192 =8d 2E A, FEFE AT, =
B A, 259 A) 25 DopAzte] gt wEt ojAZetE o] EHolbp e

—
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H, 253 A7) olAFeE IF Fdd /M & AU AT Rt o
HIAY A3} ol A FHs= < =223 AHEE 30, 60, 90F AHEg A3} 90%
] 2] ol A Ol/\gﬂi kol SUHE EAV]el & 29 Zo] FAg e} VTR TF
Fo] TAFFT1 A THdF ] 9 CaO FF
Z5T 74319% —rﬂﬁlZ} ztol7F few, £ FRT Wol FoA AE Fof
i‘iﬁ} Polyphenol &2 Azt o2& Aol7} §llem, ABTS &AZHLS 4%
2 Z25HANA EL FEFS YEHR oY FEH°J§'—J ANXE At Zol7t
% Aoz Yebyth Isoflavone e [72FF1 2 283 AHgoA 238 ¢
dolx = AEgolRen, [UdF] o AH$ =3 A olA aglycone, glucosides}
total isoflavone & =5 =53 90 A olA © Zold F FFE =23 A9
BV 92 FEe ‘/PE}%E}.

L 52 o

X 2. 259 AA o] mE ol VEAE WS vl
Poly ABTS Isoflavone(ug/g, DW)

g2 Add AXA G el % Agyome  Guoside  Total
N 7 & 029 19258 7323 90.90°  39179°  2026.13°
B T b o 042 17500 65760 12008 30057 174885
wE weq THE 03 2200 8652 73250 37 1832
0L wo oanr 0418 20925  76.89°  98.14°  34597°  1588.89°
N ~2 % 027 24433°  80.61™  11530°  636.30° 278833
) TN ger s o4 2317 7e07 12018 S3AE 2186.46°
W weq THE 0260 20042 8211 10147 530140 2437.38°
90 %

ol 24hr  0.46° 259.17 82.81 139.76° 987.14° 3638.51°

J Eold L=@AIZE HF L) 1 30—25—-20T, Lol - pH4 + FAdE 2.5g/L
ad Means with different in the same column between varieties are significantly different
at p<0.05 by Duncan’ s multiple range test

th bgl o@ WolFe| s5AR W

ol B AHFEOD AR U F4 Az F AFEAY AU FAR F
AR Fo AeAE FF WMEHE 24D AFE ® 3% 2ok Ca0 FFL
[AEF]A A 228 F o Eopgod, [HAF) o 4% o ol 3Fo
= 7FEA 9% Wske A9 YUYW Ao AmHh Polyphenol FFF ABTS
SABHE [FFF] & W EolAs Ao, [HUT) 2 39 o RopAs
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o)}, Isoflavone AARE Z nlwjdA <l aglycone% FEF1H Tod
T E2E $ U YolAe A¥eR [AFTF] S ol F 98.14 ng/gell A EN‘J
88.55 ug/go. 2, THIUF] < o} & 13976 g/goll A =28 & 9152 1g/go &
239t vl AQl glucosides 228 & O FUbstd, (4331 & F olas
gFoAx B =718k t) Chien et al(2004)- Ex8] 3 olAZgtE 3tko] =
Z4" o7} malonyl”] H=E acetylZ]7F BL o]AZEHE O] isomerE ol
glycoside®} aglyconeF el 2 Hgk= o] F o|aEetE o] o] F71e Ao w Hdst
3 9ot Chien et al2004)o] Xt F olAFeHd 37F2 malonyl”] 9} acetyl”] E
A L) gt glucosidese}t aglycone FENTE A4S gho 2 1259 olAZeHE A& FAE
A4S & 33= g2 9o AxE A7 ET. §1A T Chien et al(2004)3} 29|
aglycone} glucosideE %3 F ol&AZgE FHFS =228 A vlus] = 2H
T AEF], THYF] =% ¢ =o}# Chien et al(2004)o] R 19} LX)z
FT olAEHE FEFS Ee Ay Aolzt AHET.

7(‘:)]
E
_?:
pas
B
%l

e

E 3. 7hFoll ok wolFe Y|FAE W v
Poly Isoflavone(pg/g, DW)
. CaO ABTS
3L =] —
39 AHA7] (%) Jf,%erﬁﬁ’l (%)  Aglyoone Glucoside  Total
- ol 24hr 0.41%+0.02 209.25 76.89 98.14 345.97 1588.89
7 X
ce ZxEE) 0.45+0.01 272.25 84.98 88.55 1149.68 2109.01
09 ol 24hr 0.46+0.01 259.17 82.81 139.76 987.14 3638.51
el

ErEE 0.42+0.01 256.92 79.78 91.52 1252.09  2280.76
Jdbold 2=@AIZF 714 W) ¢ 30—-25-20C, Wols - pH4 + A 2.5g/L,

EFE2HA70C, 108)

74 polyphenole] 1} ABTS,
F& BT ol wold 7%

1& A= 39 e a]—s}oq AdstA =

= | & s —L

o = = = 0 o

2 & e B NBEL AWSLA AT E 45 2N WezdclN Lola
AR & A7 ¥ 4% el Bl LN BAD F 0F 24de Buw 2
sEgos ol Axd Fo FASAI /BEE 2AT Avolt FRITL
fo=e=a Bno
=20 L

sedsl AT dit 3E sodsid = Ama ggtom, @
El El
= =

R

= ¢ 1585



@ AL e B, 29 A F o8 2000

108 T& A7 e THA 7E=A 7|EE7F AT,
dolel (33 F] & T SE3 EAEYHE SEEE S W Vs E
= Q)

2t} Polyphenol &3S 3= 28U 79 146.67 ppm
o8 7b4 wokom, @Be 109.83 ppm, 2EOES 8283 ppmeE L}ERETE ABTS
27AZAH % polyphenol &3t npzrlxA 2 EFZ~Ho] 2850%%2 7HH =i, &

2, 2"oE o= d4o] A YENT Isoflavone % F aglycone2 ~HLE
I dFE2EHAA FEol =xa 82 JPE o n, old A glucoside}
T FFNAE LA HERH

Hu® =& =29 FEo FHF Agstes WHE 7t9irgog Ao 53¢
aGod WS opr]eta, AlEHS HHste T EEZF wstet dRnkgd 22
318t WIlE Fo] & R G4EHe] & §&5H Moy F T AT 4
[0 FAA] FFS HA

= Aow d#A AdtHPark et al, 1993; Saklar et al,
2003; Lee et al, 2013). =g ¥ At By HS WHE B-glucan, catechin,
tocophenol® #Z& A =4 F= F&°] Gtk B3R tiDuh et al,
2001; Sharma & Gujral, 2011a, 2011b). R e]<} vp7ix 2 Fo] E3WHel wIdi=
isoflavone g#Fo] zo]E Holx= AL AxjgWAd wWE J|5AHAE FEF F89
& dojd Aoz HolH, /MK ZAEHH| we} isoflavoned Fol= X A 9
HE EFE22ERA Aoz AgHSTh
SHAIRE 17 1olA R A o] QEo|Y ~EHQE
/74_3/\7} :1762403 tﬂ“ﬂ‘”‘% IFE22ERA A dud o

o nft

A

o)
A S5 o8 Azdae duss A
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f)}% 170C, 5% 4.7 53.3"  141* 235"  54+09™ 68+1.3" 58+1.1%

200C, 10&  47.6° 70.9° 9.7 29.1"  6.9+0.9° 6.3+04" 6.8+0.8
210C, 10%  45.0™  69.1° 8.5 2865  6.1+0.7" 6107 6.0+0.8"

220C, 10%  46.2°  68.0° 8.1 29.4°  57+1.2" 6.2+0.6" 59+0.9°

lo
re

230C, 10%  44.0™  66.6°  8.3¢ 27.2°  50+0.7° 56+05" 54+0.5°

240C, 10&  43.3° 63.8°  9.4° 27.4°  3.9+05°  51+0.9° 4.1+0.2°

220C, 108 376 66.30  9.6% 283" 56+0.5" 54+05°  56+0.5°
Bl
omn 230C, 10&  33.4° 62.60 115 26.8" 52404 54+05* 57408

240C, 10&  33.0° 61.3¢ 10.7°  26.2° 4.8+0.8° 56+0.5° 5.0+0.7"

O¥ 1 =7 & 22"0EE B39 o8 BES
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Isoflavone(pg/g, DW)
R Polyphenol  ABTS (helg
(ppm) (%) Aglycone Clucoside Total

AZz 28 170C, 55 146.67° 28.50° 93.23 919.39° 1863.93°

2B 220C, 108 109.83° 27.14° 27.97° 653.91¢ 1161.53°
2Bl OB 20T, 108 82.83° 20.43° 110.08° 770.54° 1763.46°
I
D Eu] . AT 3% + A 5%

¢ Means with different in the same column between varieties are significantly different
at p<0.05 by Duncan’ s multiple range test

ok Zbe e F7hRe FE5A 9 V1eAE W

FIIEE o] &3l olfE ALY B FAHLS AT 5 Y= AH wRoZ, B
A5 WolFT S FIIET A Zdle AFLES HE A F1 SAES ZoluA
4t 12 AZRE 9 9EAXR, SAAX, £24 3 IdFEAx T B AY
F4 ¥ Axstel FE PSS GER28A0T, 38), BLAAL0T, 58), LBA0T,
607 Aelste] Easte] R Az

ANsolA BrEs F7FFe FHEAS 2AG Ay X 63 2], FES AR
1.28~4.63%, M= Qglgoz AE3lE FUFE (1= BEX ol W=r 107.36~111.64
2 gston, AEA dolagosE dEE AF DL FHolx HETF 86.762 LSk
o FEATHS AEA Hdolag AFE Qo] 221.13%= Egkon, e wE
27.89%= ot B-HH- FAFIIE (DY 37.12%E A Qdstae tAZE 5.46~9.55%
2 et

Holg S ol gdA FUHFE AxstY FAS
FAAZX 7FEW 0.45%=2 71 Bka, o E VR E
3.71-5.73%% YElgt. HEE dFoyg §42, 55 F 4
95.23~103.56 .2 A& AEF2 28 8(1-3)3 Hls=sHoeH, A

R=3
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NE4 A0l28WT ME Fe Uit FAAE RS AST FEATY,
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5 ppm Ik
% polyphenol®} FLeHAl TAAZ} T4 & AX3Y dF2~
2 2SS o &4o] =4 yebgth Isoflavone % aglyconeS F¥H % ¥ 23
oA 107.62 ug/glo= 7 Eow, TAAZE 8599 /gl E UERT. F&
3 Axy 22" AHEEL 54.56~66.04 pg/ge] ¥l &3S Rt} Chien et
al(2004)°] X213k aglycone¥} glucoside?] AR F olAZetE dHoE HHA F&
T I3z S5 T Axste E2EHI AEolA =& FEES UERT 12F

o] FAQl F olAZgE FHFow wWy FAAZX 3059.17 wg/glE M =gk,
AT O o2 248642 1g/g 0.2 AT
THEE 8P 8oE 8 A Ve A goy JsEv 52 55 & ¢
ZAZE 71FE, 2E80E FL AL VIR JBAHNA =4 T Azxsty
E22E3eE 7FA WBAo] BId e UEilo, A4S 2tA 22uAs A
H3ld 2 Aow AdE ]
® 6. AH FUHFY FEEA
21 A= FEARY L= HULY
# = = oy i S
Al I+ & %) L a b (%) (%) %)

D g7 A 5 288 339 11164 -1.81  20.30 89.09 112.59  37.12

2) Fe ¥ =, FET 403 10736 -143 21.75 146.10 72.47 9.55
3) FaroriE ” 463 10780 -0.30 23.62 143.48 56.33 5.93
4) m}rEx AEA 4ol 128 86.76  7.08  29.22 221.13 27.89 5.46
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e S RS 248y gA= ABeY
%) 0 . b ) ) %)

Ggaz 4100 103566 1320 2218 25683 20260 538"
5442 045 10348 052  2122° 20349  6066°  8.09°
aae  57¥ 923 21 2506 25047 2490 548"
SELOT amr mar sy 2987 37180 24408 498°
SALAT am 2 108 205 240380 47 50¥
SETEE w00 ssaw 780 2030 2356 4710 507

o 45+12b 47+£15b 4.8+0.8b 5.1£0.7ab 5.4+1.0ab 6.3+0.8a
H 3 1.4+05b 1.9+10b 54+15a 5.7x1.1a 5.9%0.8a 5.8+0.7a
4% gk 1.9+£09 22+13b 51£23a 59=+1.1a 5.6+1.3a 5.4=+1.6a
T 1.9+£09 22x13b 48+£2.2a 5.3%+0.8a 5.1%0.92a 5.2%0.8a
3E 9. 7hERE FUHRe VIR WE Bl
Az Polyphenol  ABTS Isoﬂavone(ug/g, DW)

(ppm) %) Aglycone Glucoside Total
dFA=E 225.67° 78.46° 107.62% 574.48° 2486.42°
A= 277.83° 83.85° 85.99° 628.57¢ 3059.17¢

FaT I3z 192.58¢ 56.25° 63.87¢ 1152.61¢ 2332.56°
F43 Az + 2280 272.17° 84.13° 63.67¢ 1229.39° 2218.77°
243 Ax + E2u” 261.25 83.03° 66.04¢ 1217.64° 2188.14"

F4F Az + o BF 171.58° 61.09¢ 54.56° 1235.23? 2237.98¢
J FE TAFF
> ExH: dF228" 170T, 38, 77 HS3: 180T, 5&, L& :190C, 6+
af Means with different in the same column between varieties are significantly different

at p<0.05 by Duncan’ s multiple range test
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