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Abstract

The effects of the addition of germinated soybean powder on Injulmi characteristics were investigated in this
study. Injulmi was prepared with five different levels of germinated soybean powder (0%, 4%, 8%, 12% and 16%)
and the physical properties were examined. The moisture content decreased, while the protein, fat and ash contents
increased with increasing germinated soybean powder content. Total isoflavone contents, 3.39~15.35 mg% before
cooking, slightly increased to 3.94~15.96 mg% after cooking. Genistin, genistein, daidzin and daidzein, which are
known to be the major functional isoflavones, accounted for approximately 93% of total isoflavone contents. The
color of Injulmi darkened slightly and became greenish yellow with the addition of germinated soybean powder.
Textural profile analysis showed that hardness and gumminess increased, but cohesiveness and springiness decreased
with increasing germinated soybean powder level. Sensory test showed that Injulmi prepared with up to 8% added
germinated soybean powder was evaluated as being equally acceptable as Injulmi without germinated soybean
powder.
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genistein, daidzin ¥ daidzeine FTEFE, F+UY, IY
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ShtKshin DHS} Choi U 1996). o] w) 1-2Q1¢] x7] o}
o A isoflavone $Hgo] 15-30% Z71{Ith= A47F EY
Hol(Kim WI 5 2005, Kim JS 5 2004) wolge] Q9%
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1. M=

ol 7R 1Y E7telA 200439 F8%
g 25& 7 T FASAT o]& Kim WI
(2005)7} Kim JS £(2004)¢) ¥hfo| wa} isoflavone
Zo] A7} HEE 20CHA 24A]7F gowﬂz 90T
oldel #x BA 1087 dA 5 PAE AASA
60CA A 24A17F B¢k AZAIZ RS B2 71(FM-909T,
Hanil, korea)2 ##3 & 60 mesh A S EFAA A}

ot

EaHh FE2 ZA7IE PAAM 20043 &3
e TYst] ARgseH AES FAHEEY),

SZzE A8 A 222 A 43(2006)

2. ¢IEOl9] RI=

FEARE 48 Ao F2A 2407 £ F A9
A 08 B¢ BWHAE @ F BH7)EMOIT,

Hanil, korea)® XE&35te] 20 mesh #AES EFA|AHTH
Table 137} Zo] FA7IFo] hgg @i Lo g7 MEFE
0%, 4%, 8%, 12%, 16%7} HEZE FHrlste & T3t
T 2Ly B8 Qe 1%(11?— 30 em, =0| 24 cm)s]

AL PFE 722 AHA L S 05’: T =
2 AL 58T 52 S99 MM & ¥=7](5KS5SS,
KitchenAid, USA)ol @3 6%hol A 105‘—7P 1%“_ &
Z2 8 petri dish(AE 5 cm, ¥o] 1 cm)ol] 30 g¥ ¢

T AP e BXAH ArLskarc

¥, Z99d.2 micro Kjeldahl‘ﬁ 9,].,.2_ 27 3)
o7 2259 tHAOAC 1990).

4. |soflavone &2 &3

Q1-n} 9 isoflavone #£41-2 Kim HH 5(2005)2] 4}t
W o]83lY HPLCZ EA&3th 1dnE= diethyl
cther 2. &7 A7 gulE AART Feols Azd o

£ 60 meshZ mpfslc) Q1] B 1.0 goll 80%
ethanol 20 mLE Y3l 50T 9] ultrasonicator(3210R-DTH,
Branson ultrasonics Co., Danbury, CT., USA)elA 60
min?t F&314ch FEY L A4 £ 7I(HMR-220 1V,
Hanil, Korea) 2 12,000xgoll Al 10823+ A Eelste] 4
EolurSs FHekw 02 um syringe filter2 3§ oS
HPLC(Waters 1525, Waters CO., USA)ell 20 uLE F¢

Table 1. Formulas for Injulmi prepared with germinated
soybean powder
Ingredients SO-0” S04 SO-8 SO-12 SO-16
Rice powder(g) 100 96 92 88 84
Germinated soybean 0 4 8 2 16

powder(g)
Salt(g) 1 1 1 1 1
YS0O- 0 : Soybean powder to rice powder ratio is 0 : 100
SO- 4 : Soybean powder to rice powder ratio is 4 : 96
SO- 8 : Soybean powder to rice powder ratio is 8 : 92
SO-12 : Soybean powder to rice powder ratio is 12 : 88
SO-16 : Soybean powder to rice powder ratio is 16 : 84
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stk BAld] AMEH columne X-Terra™ RP18(5 um
4.6x250 mm, Waters Co., USA)°|13, UV detector
(Waters 2487 dualA absorbance detector)E AM8-3Fo] 254
nmo| A isoflavone s ZA&Eth  Gradient= 81
A(0.1% acetic acid7} &&9 33 ZF+): 89 B
(0.1% acetic acid’} 95 acetonitrile) = 85 : 152 A
Zale] 35830 505002 WHEAZ F OEF
A 85:157F HES RO I olF 4587
e ¥Ee $X59 .29 flow rater 1 mL/min<]
9ok 22§ isoflavoneS 6714 9] standard?] & X
of gt peak WA FFHAFJHNLENREH AL
St A T}
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6. Texture 3

¢ldu)9] texture =73 rheometer(Compac-100, Sun
Scientific Co., Japan)& AF&-3}o] masticability testS A
3 2L hardness(Z =), cohesiveness(-&F4)), springiness
(24), gumminess(A4]) 2 brittleness(AA ) TS =
Fadek & HALY MY AEE ol&steq 4% 3
3 utE 23l HFAR FASILH S A AF
2 kg,
adaptor type : round, table speed : 60 min/min, sample
height : 20 mmoj 1t}

838 ZF7AL test type : mastication, load cell :
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8. SHIA 2

A5 EA& SAS(Statistical Analysis System, version
8.12) packageZ ©]-&sto] EAHEA(ANOVA)E A5t
¢33 Duncan’s multiple range test® A3k AlE7H]
FoAE A7 s THp<0.05).
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1. 28ty
ol s HUIG AZEv|Y dWHES BN
A7 E Table 29} 2t} F2 FFS 277} 45.60%,
A7VF7F 44.30~4504%2 AT g EZTEG 79
Hoz FRIATFO) Y AUl mExE F94
Q zelrk gk gumAd, A 9 SR g wop
2745 F7p7F AERTFRY B4 JEsS 37
Z7td wet Fvhedn gud AFE dzTUt
3.39%, A7} 437~7.10%% Lol srE A7
Z7to] wt foFen Z7HE W, AEES o
Z77F 0.77%, B7}F7F 094~1.33% 2 HA7FFolA ok
a2 A Jehdoy $93Q Aol gtk FHES
2o HAJFEI 092~1.52% 8 YETY 083%HTH =
A velgth & a9 blasty BE 3HEvER]
FARNMEE A7t ARG 89 FEFFS
40.68~42.76% F 3l(Lee HG 5 2004), &0 A7} <140
= 43.22~45.27%(Cho JAS} Cho HJ 2000), @n|:x}
QAn = 42.17~4522%Kwon MY 5 1996) 24 EF
EAge ArtFe) E7EFE FRIEF] A e
Bt Raste B Addges o ZF4E JelidEe
ol o]l& AVE FAES WolF/tEEY Byl A
olol A o= ZAFea A

HI

f

Table 2. Proximate composition of Injulmi prepared with
_germinated soybean powder (% wet basis)
Groups Moisture Protein Fat Ash
S0-0” 45.60+1.02*Y 3.39:020° 077+0.58° 0.83+0.28"
S04 44.60+0.19° 4371023° 094x055° 0.92+029°
SO-8 4431+0.76° 5.31+038° 103x0.62° 1254025
SO-12 45042041 6251045 12420.62° 130+0.33°
$0O-16 4430+049°  7.10£0.36° 1.33+0.58" 1.52+0.17°

YSee the legend of Table 1

Each value is mean+SD

“Mean with different letters within a column are significantly
different from each other at a=0.05 as determined by
Duncan’s multiple range test
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2. 71 % isoflavone &9 His}
wolZ A2 E AV -9 JHdAY AR
isoflavone®] &gk Wsl= Table 35 Zth 71E A ¢l
Hule] & isoflavone FFE 3.39~15.35 mgh= o}
2718 A7VE F7b 9 =24 JEigen std &
dl= 3.94~1596 mgh=2 7} Art} 3.06~5641%7}
Z71stgth Isoflavoned] FFE 74 JEEE BH
glycoside FEj7} H-EES A stE AL 7t Hell=
3.07~14.65 mg%old Aol 7}¥ ¥ 3.40~1534 mg%h
2 #F 17%7F 7159k o2t F7h= aglycone
FE AN E JeEIGET 16% A7FToA o ZAe
RAG At FF 0% A% F7H8S Btk
Chien JT £(2004)2 100 ©]4¢] Qoll 18] malonyl”]

Table 3. Isoflavone contents of Injulmi prepared with
germinated soybean powder (Unit : mg%)
Groups
S04  SO-8 SO-12  S0O-16

Before cooking
Daidzin 1.04 1.74 3.44 542

Glycoside  Genistin - 1.83 2.96 5.49 8.22
Glycitin 0.20 0.24 0.54 1.01

Subtotal 3.07 4.94 9.47 14.65

Aglycone Daidzein ~ 0.19 0.09 0.16 0.23
Genistein ~ 0.13 0.11 022 0.36

Glycitein ND 0.01 0.06 0.11

Subtotal 0.32 021 0.44 0.70

Total 3.39 5.15 9.91 15.35

After cooking

Daidzin 1.30 2.85 3.64 5.87

Glycoside  Genistin 1.83 4.04 522 8.34
Glycitin 0.27 0.59 0.75 1.13

Subtotal 3.40 7.48 9.61 15.34

Daidzein 041 0.17 0.19 0.24

Aglycone  Genistein ~ 0.13 0.38 0.38 0.33

Glycitein ND 0.03 0.02 0.05

Subtotal 0.54 0.58 0.59 0.62

Total 3.94 8.06 10.20 15.96
See the legend of Table 1
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F 2 5 A= 8F
T acetyl”]7} £ isoflavone?] isomer&©| glycoside
9} aglycone®] P& HE= o] Z isoflavoned] FFo]
Z7tE Atk Baste 2 299 2HE 4
Atk A Ego] e RAeZ g2 genistin,
genistein, daidzin, daidzein®] %2 % isoflavone T2
924~93.1%% AASHE A2 JeRgth Chung HI
FQ005)S FR£E sETE Aststd FHE A
%33 & isoflavoned] FFHE 243 A 719 AHY
A9 F FHET AL Aol: glycosided] gl
aglycone®] @ZHET} ¥gtou 71g Foll= aglycone?
o] § EQTHL Buste] B Ag Anee A
°]7F AATH
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3. M

H‘o}vﬂhe—e AN Wy Axg 3T 2
L Table 49} 2t} =S vehlls LS Told37t
2 H7}77) 73.51~77.800.2 2T 78.18KRTH ¥
A Uehgs F7bge F7te] we A% fadte 3
F2 Byt JAEE YEiE a@td EF O#R2=
=9 A9E Jedn dobgstE 8% FIF
2628 7t 2 #g vedt F4EE dede
bFES R 790, wolEstE FJTIE 1641~
28.182 wolFgsE FUlgo) FMESE fYFo=
B2 £XE Jeiddoh o A A7tRd d
Bl wolZrt#g tiAEHo M| ol stdst
L %<t Maillard ¥+30] TS AP0 2] £I4
Azxets & 4 9en Fig lo & Uehd Qo Lee
SM3} Cho JS(2001)9] 4213 1&7], Lee M 5(2001)
o] #3 QAr AT A, AR FrHFe] St
FFE LS ZAEN afte 2 09 #%E dE
Yrtha Bastel B 2@ A fAR BFE B
9l Hong JS(2005)e wF7£E UM AHw
Ao A Lk H7bE Fvbel wheh Z4siR afk

Table 4. Hunter L, a, b color value of injulmi prepared with germinated soybean powder

Groups S0-0” S04 SO-8 SO-12 SO-16
L 78.18+1.68~ 77.80+1.61° 78.34+1.34° 76.23+1.62° 73.51+4.23°
a -1.50+0.40° 229+0.42° -2.62+0.60° -1.9220.33° -1.23+0.70°
b 7.90:0.60° 16.41+1.41° 21.414£2.48 25.7320.85° 28.18+1.1T°

DSee the legend of Table 1
Each value is mean+SD

DMean with different letters within a row are significantly different from each other at a=0.05 as determined by Duncan’s multiple

range test
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4. Texture 54

wolF /L2 E AEe AR Y texture EHE F
AF Az Table 59 o). Hardness:= -7}
12381 glem’Z 7HE 9tn dWolEsteE AsbEst
135.81~222.09 glem’& H7tgo] Z7tF4E §93F
22 ZFUste Aoz Uyt i A72A#S
Hlaste B, FuE FArbstd AE2F 1A 0 (Cho
JA$} Cho HIJ 2000)9] hardness’} thZTFHtT} =715
= 3% 2L FIIAMRE A7 AP (Lee
HG & 20049 ZAS$= xTRt} hardness7} =7}
3t 2ES Ho B A9 Ao YAt w
Aol AP L AV AF-u s ABE 2R S
7tell whg} hardness’t T&ste AT S UER o (Lee
MG & 1990) £ Ag3x 4utd AFE vt
Cohesiveness ¢} springiness= 2ol Z 717 7771 o
TR U2 s JErd ¥, gumminessE F-2
e JERI AL brittleness= A|E7Fo] 97 A
o7} it @w|Eak /1dn 9 AFdAA FAH

Fig. 1. Photographs of
germinated soybean powder.
A: SO-0, B: SO-4 C: SO-8, D: SO-12, E: SO-16

prepared  with

Injulmi

097 - AN A 131

gro] @olA 42 cohesivenesst= 43S gumminess
L =Zyletg ot Baste(Kwon MY & 1996) £
A8 AR dFIAT. TR dEA 9
cohesiveness= F7|& H7bFo] Z/EFE 4T
93 adhesiveness, gumminess, chewinesst= Z7}8F4
o springinessE §-9A<Q Zolsb AATHL B
(Lee HG £ 2004)¢o.24 H7FAE wet &
227 4% YEatE A2 ¢ 4 A

5. ZHS&AL

ol Z/M 28 AU J™Ev Y #FEFH 545 ¢
olB 7] 93t HAAIgt FFAHALY A= Table 6%
Zoh gAdn 9 M2 dolF s FAUtEe] FrtEs
g & H4E FUHHAEY o wolEsteot &
Mg Wi 9ol ArFEe] Fhgd wEt g0 A
o}zl Axfoln] Table 4014 bgko]l F7tshe A4
Adx &g dHe e LorEstE AU
452~7330.2 ORT-9 3599 HF EL AFZ
7= o] Table 59 yeRd wpep o] ol rp&
A7VEo] F71245E hardness7t E7He A9 YA
stttk A4S %t ‘fH"H“ Lol b A
QEFEY £ JAFE Uoked odd 24
obF7HF AAY wFH WAl S & HALE 4
Zrgdt. &9 Fxe dExTUF 593, dolE3stE
4%} 8% AT ZZF 5265 5300 YIRTR
o o 2A FrhEAeY §938% Aole AN
ot AAAHQ vFFHHY A Z2T7 570, 4%}
8% A7}E7F 54837 56322 2 FrkEo] Al A
B2 §930 Aot (AL 8% 16% A
£ 3707 3489 22 AFE 747 HubEo #54
o] FgFoz AsHE AL & F Ath

Table 5. Texture analysis of injulmi prepared with germinated soybean powder

Groups S0-0" S04 SO-8 $0-12 SO-16
Hardness(g/cm’) 123.81+9.65" 135.81+13.17% 143.30+14.34° 200.13+27.34° 222.09+30.29°
Cohesiveness(%) 109.93427.03* 99.03+30.94° 100.23+24.76° 95.36+10.15® 81.59+7.78"
Springiness(%) 102.90+26.37° 89.51+25.54 96.93+31.55™ 95.56+13.91° 80.31+£10.57°

Gumminess(g) 69.77+21.79° 66.01+21.01° 72.37+22.34° 91.31+11.95° 91.20+14.36°
Brittleness(g) 77.09£50.03" 63.23+42.60° 77.47461.17° 87.86122.19" 73.46+15.65°

"See the legend of Table 1
Each value is mean+SD

PMean with different letters within a row are significantly different from each other at a=0.05 as determined by Duncan’s multiple

range test
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Table 6. Sensory evaluation of Injulmi prepared with germinated soybean powder

Groups SO-0° S04 SO-8 $O-12 S0-16
Color 2.17+0.71%? 3.830.71° 5.22+0.81° 6.56:0.62° 7.83+0.71°
Smell 2.96+0.98 3.85+1.17° 4.93+1.41° 6.19+1.30° 7.22+1.22°
Hardness 3.59+1.01° 4.52+125° 5.56:+1.40° 6.52+0.92° 7.33+1.40°
Savory taste 3.74+129° 4.44+097° 5.52+1.19° 6.96+1.29 726+1.23°
Moistness 593+1.38 5.26+1.35" 5.30+1.56™ 4.89+1.83" 4.89+2.22°
Overall acceptability 5.70+1.29° 548097 5.63+1.19° 3.70+1.29° 3.48+1.23°

YSee the legend of Table 1
Each value is mean+SD

DMean with different letters within a row are significantly different from each other at 0=0.05 as determined by Duncan’s multiple

range test

V. R0 Y #E

2 dFoe FaA7E @olg g et F
Foz Frlsle] QAWE Axst FolEItFsE A
Anje] 2 E4d mAe TS TR

Qgn ¢ ek R B4 Ax FRIFL 7t
744 BA uvebd dd, gl A g & FEFES
wolZ7tE AZF7F d2TFREYG g4 JERR J7t
% Z7lol wat F71skth 18w 9] isoflavone FF
2 718 ARG 719 F /AR A Egol ¢
3 Aoz )7l genistin, genistein, daidzin, daidzein
Z isoflavone TFe] R4~931%E A= o=
eyt A% 23 Ay Lk ZolEUtE JA7MEY
Z7te) wat gaste AFS HYIL agd EF (O#
oz =AM WIE Yehylon bghd woldstE 3
7VEol F/EEE A Jehutth Texture 378 23
hardness$} gumminessE WolE7tE A7ME dE2T
Bt} A JEGI cohesiveness$} springinesst G
S JUebd whd, brittleness A| &7l §4 A+
o]7} 9tk BEFEIIAE dolE MR AUbEo] F
7VeeE QlduY M, 1A% o WA 2 gdsk F
ToA S A4S BYAL FEF F=e YolI7HF
AV ARFRG 4 FSLE Ugith AAFHA
HEH AL 8% HAINT7EA 2T K93 Aolrt
AT

Ao BolZIEE 8% FE2 FAUistd A
n & Az 7540l FE A7 9o2A ol&
ol 718 ALZ J|Ydrh

o] #ets X #2238 452006
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