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Abstract

Initially germinated whole soy flour was investigated for its additional effects on isoflavone contents and some

physical properties of Ramyon. The soybeans were germinated at 20°C for 24 hr. The properties measured were weight,
volume, turbidity, color and texture of Ramyon. Addition of the soy flour up to 16% showed a significant increase in
isoflavone contents of Ramyon, compared with those corresponding values of mixed wheat-soy flour before Ramyon
preparation. The weight and volume of Ramyon and turbidity of boiled water after cooking were markedly increased and
the hardness of cooked Ramyon was decreased as the addition ratio of the soy flour goes up. Sensory test showed that
savory flavor and yellowish brown of cooked Ramyon were also increased by soy flour addition.
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FHEZHAE 400ppm HA7he F) BHANA Tl A3
o, 2ol A7 dolFd R isoflavone 3Fko] M} =& E
FTOoZ I A¥H 28 FE& 20°ColM 2447F dolA 7]
90°Ce] Eox 1087 vz & AAL AASIE 60°CY FEA
7oA 24417 AZS F 60 meshE vsIATH

Isoflavone ¥ 412 93t daidzin(Fluka, Louis, MO, USA),
glycitin(Fujicco, Kobe Hyogo, Japan)*} daidzein, genistin, genistein,
glycitein(Sigma-Aldrich, Louis, MO, USA) 2] oligo 3 24
< 913 sucrose, raffinose, stachyose(Sigma-Aldrich, Louis, MO,
USA)= REAIFOZ T8t ARESISITh. HPLCY] ©157d &
uj 2l water, acetonitrile, acetic acid(Fisher Scientific, Pittsburgh,
PA, USA)= HPLCE -89 & AH&-3l%it)

2rd 9 x2[2lse| M=

FHE YAl AZWH()S dF A AxsHct S
Y7HE 90 g ZAPAE 1022 E3F 100 g2 WH57)(N50, Hobart,
UsSAy ¥ 57t 23sle] B3 vHEY & 40mLel &
F 12g EZYA 02g5 SAA B Hrbstw 1587
e o 54 AR, d)elA FA 1.5 mme
HE FA & W15 % 2.0mm)S Eol x4 A& To|E
(144 x09x92cm)plA waveE FUTH FAE de 52 I
HE 11.0cm, F°] 6.0cm)d] Wi HENN 72 487 22
g T 12T AelA N H O AZIF A7 (BDF2029, New
city industrial area, China)ell ¥ 150°ColA 50%7+ ZhaL A=z
BATE Lol TS Hrlkeh Bl AZRe WQolEEYE UR
W2l 4, 8, 12, t6g F7I8l] 2 A7) HIEE ¥ B 4-16%
HeZst B 722 WEoR AR

Zzlghiel 2 WHe 2hA 100gS 500mLe] BE= B 2
3 %9l H WE Bae 5249 W ulgl FEEZ Wi
fFrEld Aloldll 3 =3 W 3 4o fleiRle 48 0RE
skt

ze[2fMe| +EETE, FUIHAE U xd(do| B X

zee] FEEFE § < Kim 5259 %
HE o] 83k g 20g A=E HE3] APl &
= shsdnt. e 74
X = F Ao A3 o
BEHe 718 SFAR AASY FAE 24Tk 22lebd
9] & >8(water absorption ratio; %) [(ZEEFHS TA -
gl EAyErE e EAx 10002 Astact Foggs
(volume expansion ratio; %y 20 g2| BPHE 7S 40mLE =)
& 100 mL W2 E e} Yol 2ejd ghae] RuE 2437,
Zd F ZHe V& AAT Fdde B9E 2438 e
Ze|He| Fudge [(Feide] ¥y - 2ol 2o
231 x 1000.2 AAratgnt.

ze|de] g% 24L& Parks} KimQ26)o el wahy #e
ZH 400mLe] ZHH 20g2 Yol 48 3027 223 & 27
HE Rol 200CE WL & SHTE A7Is] 1,000mL

3t

+
[
ot

volumetric flask® 1,000 mLE A 3 T} @xHo 2 o35l
675 nmell N FFE=E S Sl 258 FelAch 34

H EE 72 33 &A% Hagoew sch

Mz &Y
EQE e Am23e MAA(CR 300, Minolta, Japan)S
A8l Hunter L, a, bats Z748t5lem ojuf ALES EFY

#e] Hunter 2= L: 97.5, a: —0.21, b: +1.620]3lt}. E3HE2 &
= otig, A JoE 343 F, B2 30 meshE vkl gt
AL zIHAL T4z THY E7NE AAS Y waring
blender(34BL97, Waring commercial, USA)E 157} wlfigh Al
x2HE A6

Texture &3

za texture B T F EAX WHA7 H
Rheometer{(CR-200D, Sun scientific Co., Japan)S A}-8-3}e] 274
39T}, Test typeS shearing, cutting test® A8, | g 715
< 6cm ZolE #E} Fopedg o] 8§ adaptor No. 8% mode
29} set 50 mm, table speed 100 mm/minol|A 273ttt 4%
texture 42 o] 2 w9 HuE (max weight), 3o =
23 wfo] wWel Zo|(distance), AT H(shear strength), T34
(adhesivenessye Z43l9ct. ZE 242 103 =43t AUk
I FAAZ YIRE AT e Hagke ALkEsi.

tio

Isoflavone &4

2 9] isoflavone ¥43S Kim 5(23)2 WS AdF #4319
HPLCE BAsl5it) 2lie 248le] diethylether® ©A1A1A &
W E AL Lol Ax3 S 60 mesh® vislsich g
HED 109 80% ethanol 20 mLE ¥3L ultrasonicator(3210R-
DTH, Branson ultrasonics Co., Danbury, CT, USA)°lA FZ&
(50°C, 60min)gt The- HAE2]71(HMR-220 IV, Hanil centrifuge
Co., Inchon, Korea)Z 12,000 x gollA] 1087F E7jsle] AFde
FHalgth A45AL 02 um syringe fliter® o33 & HPLC
(Waters Co., Milford, Mass., USA)°l 20pul. 3] Waters
2487 dual A absorbance detector® 254 nmeA] 1 mL/min®] -2;
0 Z jsoflavones EAETE EA 0 AE-E column WaterAl
9] X-Terra™ RP(5 um, 4.6X250 mm)A3, )1 54S acetic acid
0.1%% ztzt TF3 33 SFFE WA} acetonitrile(E-FIB)] %A
o}, 19] gradients A& SUlA: £0B=85: 158 A2l 10
EIo= 81:19, 202391 65:35, 35EF0l= 50:50, 4025
o= 85: 159 EEAF|A 2 o|F 45871AlE e vlELS &
A5}, &3t isoflavone standard®] &% 1§ peak HH
9] FFEA e (standard calibration curve)>E5-E| ALFslAct.
Isoflavone®] A= ZAEF 71522 M mg¥)stlen 3uE
2@ BRI BEAAE AL

2 10022 BE E S00mLol Ho] 48 3027 23 ¥
F2E 2o 3027 2% F E71E AAS petri dishol] ol
AEgo R e fHE ERAER)E Sl zEEY g
A (yellowish brown)s} 3| EA4Q1 FHA WA (beany flavor),
F3 WAl(savory flavor), FHH Bh(beany taste) @ 73+ Bt
(savory taste), texture 57921 Z32/d(hardness), 4 8- (chewiness)
2 A& vl o8] IFAEE SHoR o oFges A
AR ST BeAAES diEA 9EE st ERAR)
H AAEIgen Age 2w 2ol 7|EE ArlE 239
o] Wrpeule] A S 2
AE 7 Tobehe A& 128 &9 (ranking tes) 22 )8}
At

BAX2
2 dge Axe= SAS E =13 (Statiatical Analysis System,
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SAS Institute, Cary, NC, USAYS AM-3lo] EAIA2E AN S

o, B4HEA(analysis of variance)¥ Duncan’s multiple range

testoll 2l o4 (p<0.05S A3k

™~

A7 %

zaj2iele] +EETE, FUUYE ¥ zAldo| EE
Wi wolgpnel PIFe dese] Az one x
2 A3 o) Fol wobF wuo) Arlee] Posh Rulel F7h
g9 UNE QTS 2T Avks Table 19 TR e Ao
gz Fo

o] BAZI}GS WrbEThe] @we] AL
147.18%%) Zoll vldl] WolgEw Hrt gfde & Bilelo] v)g
7102 dolgiul Hrigko] ol A3 Zrlste]

OFFELE 16% H7HE ZelEhda-e 180.60%7F HAtk o)# g
F7t Ak B3 ZUREOIAM L H|sste] WrbRgke] zejEby
o] 72.64%E] W3l 16%2] weolFEwe FH3 z@He
13250%7 HAch epHoe] SRRV 2259 FAS B
AE FT7PHSE ZHe PR JFE FoloeE Az
Hu FALEE TR ke awdn d5d g 1
o AiFoz AR AUt g st olH 3 AR
2] Hale 480 e ARE 74w 2y §F FAG R
e vt ey B e A o dh dade] Fls
At meba] o] Azl olsle b EAlshe ARS 2E A
2 2] ov] Zatd AEo] T3kE AuE Axg Zolold Az
B Ry g A e F3lE AR FilEn

878 ©Ae] F3iEe]  EthE sHsAlel vt st
aEu ole) tigt AFS £ o @ AR Agd s A8
ofef & Zojrl. ¥ A} FARE AFER Hong TQ7) FE
S5 AR B3Rt §dEe EASS W TETY IUNE

o] Z7ebM Frde] 7Tk XaE slo] E Az} @

P

do] 3 = 1452 Z7FskaT) o] ddg
PR #Hrhe wolgRde] o] gold 42 Zajgiule] ¥
FE S50 o2 & & Uit

H, e, welehviel BAe AW wolgRue) Aol 2
2 0 A% daolith a e AW DENL w wolTEY
Brhego] wobAwA (a gol § 7hslelont suiAz o

=
g S71st ()a wellA 12%eo1de] epg e A7l (Dgk
o8 ARHAY. 27l FolE a ol Wk zede) ghds

H)5=g Agfolu} 1 wsle] Z& AT 16% H7F Aol (Hgke
, BFH 9] AzAgelA ol &

B F sl AuHom Fuwe) Hrigel w
S4E pgho] AXT) elEE T B mE L3 Ao
= zedol A 2 Aozt AL W HAL @
o] A= 150°CeiM e HARA =

olEET HrhR sl 248 olfe ol Bad Bua
gol AR Felode A4t AHHoE wolFrwe ¥
e Be) A ol A S HMow Wb g8
& 4 Q9.

Texture

drolZ 2w H7lek 27 @Y texture 5432 Table 29}
th =g 9] texture 54> WolgE Lo HrFEo] Eojd
= max weight’} 7HAste] WrheRre] Z2lghd 43.8 ¢ forcedl
TELTE 16% H7HE W 173 g force® #AF] Aasioitt,
g dolEEtre] Hyterol FrrelwA] AW-E-H(shear strength)
% A3 #AUE A F(max weightyol]l =22 o) o]
(distance) ZABFAA T, F-2Hd (adhessiveness)> ot S+ 3
Holx] egtth Max weight®} shearing strengthe] ZrAie FHY
o] Hrigo] Frkstar] B7HRel TR gluten ¥l FHaoh A
FA wid g9 ZrpF AFE FIoFE Ardr) o)
FARE d3ze Al A oIFEQ6), 7HEERR28), EN7HFRQ29)
Arlgo] EoldsE ZE|We) hardness’t Aasies 738k vls
). Parkdt Kim(26y2 thi-e] Hrigo] sojvid e
A7t AR FERE Frke He] Hdl Avkgoe] g &t
SATt.

Y

L

Isoflavone

wolE Ruke] vk wE 3¥e] isoflavone®] ¥4 A=
Table 33 7t} 2 a@ollA 2pde] st 24417 w2l &
olF-Hulol 45 isoflavone?] 7492 3 isoflavone®] 0.961 mg/
gl o™ 1 % daidzin 0.339, genistin> 0.514, daidzeing
0.015, genistein 0.023 mg/g®I$A3L & isoflavone & glycosides™
0.916, aglycone 0.045 mg/ge|Act. B3 We] e dolgid
o] A7 )E FEUES] isoflavone Fe AlMe Aelrt. o]
AE=Z e AX3GE W FHe] F isoflavone TEFE 7
Aoz gy Arlekd B8 isoflavone $HFETF 271519
Isoflavone®] Z7Fe= T4 AR A Lolae] FRaA | 2
Fol malonyl7]$} acetyl7]17F £-& isoflavone®} < isomer
o] isoflavonel. & AZ =7} WjELo 2 AZHC). Isoflavones]

ARAME T F7PEERE FANELS T 58] aglycone®] F7F
7t & dA-ST gl Y-S 2% HAUME A9 S
SHrElol U9 aglycone HENS] isoflavoned 0.006 mg/ge|E A

o ¢ ¢

1

i

Table 1. Changes in weight, volume and turbidity after cooking of Ramyon prepared with addition of germinated whole soy flour

Germinated soy flour Weight gain (%) Volume gain (%) Turbidity
0% 147.18 £ 19.40™ 72.64 £ 1.10° 0.48 + 0.04°
4% 151.61£20.91%* 108.01 £ 10.45 0.73 £0.10°
8% 16930 + 14,41 115.80 + 10.09° 0.98 + 0.02°
12% 17735+ 14.35% 121.20+£5.38% 1.00+0.01°
16% 180.60 + 13.72* 132.50 = 10.61* 1.45+0.01*

YMean =+ SD.

*®Means with different superscripts in a column are significantly different at p <0.05 by Duncan’s multiple range test.
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Fig. 1. Comparison with color value of mixed flour, wet noodle, Ramyon and cooked Ramyon as affected by addition ratio of

germinated whole soy flour.

o] Bt oz ke WY aglycone 0.007 mg/golUA 16% 3
7HE A$E 0007 mg/glA 0.009 mg/e & Z718ldeh ol
3 Z7ks 2 FUHEE FHS oL glycoside FHEIOIME M]3 &
717 ATk Chien F(19)E 100°C ©)249) EolA malnonyl,
acetyl”] 7} B2 isoflavone?] isomerZ©] glycosides?} aglycones
ez AEAGE Rauged 2 Age dxer B4 ik
I AlEE

ZsHAl

Lol EE AR 2he] e 5499 A, WA, T, texture
§ vlasy] flate] 2riRERe R vhE gHg 71E AR )
o TR HZgoR AR Adhe Table 49F 2l 2 A3
dolg R are] "ol 4%0A 16%E Z71EE gztae] 7+

=71 Ak 25 WAelA Fe Fgulde §93 zelrt §l
QAT 5wk WXe FEZ] Y] goldsE s
A 53] 16%37 A BRI Texture SA A= G}
A 7% GolgA T AP pave] BAX FAdLE B

Foith o133 Ade dolFgEdo| AriEwA o IE
D3 elgo] BAFgS 243 WS dod|x F Bl
T8k gho] Als} ghulof] ek FoEE AT B F
Eao H7i2 WRR ko] AUFHoE st wE 27
ko] ol Y texture BAJ0] A HAoE WAl

AAAQ 715w A Table 59 Zo] FEL HUi=
texture £/39] 4ol 248} @ado] UAARE w8 o] F
712 7157} 8% AN E & Wt flo] wolEE T
A7re 8w7A7F AZeita ALEE Ak

Table 2. Changes in texture of cooked Ramyon prepared with addition of germinated whole soy flour

. Textural properties
Germinated soy flour :
Max weight (g force) Shear strength (g/cm?) Adhesiveness (g force)
0% 43,83 +£2.48™ 25.05+1.42° 2.67+0.52°
4% 27.17+2.93 15.52+£1.67° 3.00+0.10°
8% 27.00+1.26° 1543 £0.72° 2.83+0.41°
12% 21.67+1.21° 12.38 £ 0.69° 2.83+0.75°
16% 17.33 +1.21¢ 9.90 + 0.69° 3.00+0.10°
YMean + SD.

*DMeans with different superscripts in a column are significantly different at p < 0.05 by Duncan’s multiple range test.
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Table 3. Changes in isoflavone compounds of Ramyon prepared with addition ratio of germinated whole soy flour (mg/g, d.b.)
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Germinated Addition ratio of germinated soy flour (%)
soy flour 4 8 12 16

e omy OSSR W b ob ogom
Genistin 0514 0.02(%)3201.3)04" 0.0étg.aol.g)osc 0.07(%) .ﬁ(:)602.§)07b 0.082?)38(;;)04a
Ghow oo OUDIOWYOrcolbsgleoalcr
Subtotal 0.916 0.04((()) T) ;);))08" 0.07( (1)':(!):703;;)10° 0.13(((1) '11101.;)16" 0.16(3:406.;)10"‘
paen oo OIS0 ol owonr ot
LY UL L
Glycitein 0.007 aﬁg) 0'(28.103 1(;'03 0'(28.10310)'0a 0'(28.1031%08
Subtotal 0.045 0.00(%); (;)2.;)01" 0.()0(50 :; (())‘.‘(;01”" 0.0(:(7).(1)006.;)03” 0.0(3:5007.;)0?;a

Total 0.961 0.04(%)3‘:)6())08“ 0.07((6].::): 707.;)11c 0.13(‘(7) :; 1()‘}())19b 0.17(%] :II: 503.’;)13“

YMean + SD.

JThe values in parenthesis are the calculated isoflavone values of mixed flour before Ramyon preparation by addition of germinated soy flour of

4,8, 12, and 16%.

*IMeans with different superscripts in a column are significantly different at p < 0.05 by Duncan’s multiple range test.

Table 4. Effects of addition ratio of germinated whole soy flour
on sensory characteristics of cooked Ramyon

Table 5. Effects of addition ratio of germinated whole soy flour
on overall acceptance of cooked Ramyon

Addition ratio of germinated soy flour (%)
4 8 12 16

Addition ratio of germinated soy flour (%)
0 4 8 12 16

Color
Yellowsh brown 5.56° 6.22% 7.33% 8.22°
Flavor

Beany 4.78 5.22% 5.22° 5.44%

Savory 5.67° 5.89° 7.22% 7.78°
Taste

Beany 4.56" 4.56° 4.67 5.00*

Savory 5.33° 5.11° 5.22° 7.78*
Texture

Hardness 4.56* 3.33° 3.33° 3.11°

Chewiness 4.89° 3.67% 3.67® 3.33°

“Means with different superscripts in a row are significantly different
at p <0.05 by Duncan’s multiple range test.
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Vel o WolgE e Hrivt g isoflavoned] s
FA 7o, ghde] My gxx 5 B B njXe 9
ZARSIA Y, ol R e 16%7HA Arrelr 2hiS Al xzs)
uj 2PH9] jsoflavone TE-E FHA|Z A9 l—%@”vﬁ—‘:’a‘ﬂ] H]
71ettt 2HHS 298 u zejebHe] FA 3 HuEs)
ol mol Hrteko] Wold,E Frkslyl o JZ—?JO—‘M

S F/HEATh 6 AL Lgk] ZASa aghe (atelA
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Hrkos WakY teke Fbsielnh e Uad B4 3wl
el 7H0l ROlES max weighte] @k Asia
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mﬂ ol

Overall acceptance 53¢ 54° SI¢ 73° 67°

“Means with different superscripts in a row are significantly different
at p <0.05 by Duncan’s multiple range test.
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