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Physico-chemical Properties of Fermented Soybean Roasted on Different Roasting Conditions
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Abstract

This study was investigated the difference in the quality characteristics of the fermented soybean roasted with different
conditions for making chungyukjang. Roasted condition of soybean was decided by pre-test, which was on 140°C for 21
min, 180°C 9.5 min, and 220°C 6 min. Fermented soybean with different roasted condition and conventionally made
cheonggukjang were measured for proximate composition, color, pH, amino nitrogen, ammonia nitrogen, free sugar and
amino acids. The lightness and yellowness of soybean fermented by conventional method was higher than those of the
fermented soybean with roasted soybean. The contents of free sugar of fermented soybean roasted on 220°C for 6 min
(FS220) was the highest among the group and followed by fermented soybean roasted on 180°C for 9.5 min (FS180),
140°C 21 min (FS140) and conventional cheonggukjang (FS0). The contents of total free amino acid was highest on
fermented soybean roasted on 140°C for 21 min (FS140) and followed by fermented soybean roasted on 180°C for 9.5 min
(FS180), 220°C 6 min (FS220) and conventional cheonggukjang (FS0).
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FEivet d25E Fo] AR, o9 tiEo] Tl
4 FEdoRA TFS A FHE T IeAES A
FaTh olg e e G DAy} A Ho] T3]
Aofla B3 TS AFske FHeldler, H2de
Algd=de] e 7154 = s8] gs #4le] o
Ato] mojgktt. o] 5% isoflavone oA T=EQ]
NEEZAT FARgE 28 S 7, St oW
a3 3 opet AL} ksiedel ofg AEAAgt
AAe = dFS PX= A= d#A AthLim et al.
2008; Park 2003). Bacillus A&l PIAE 93] o=
A7) tEAR AR F=g2 o2 AR vja) &
BAZbo] Frol @7k Ax7t 7FsetH, dF SEZEHE
Ast, s oA =2, A, Aitsl ARt el
olm¥}, WS, dHes B Ithes oW § oY
g BT GEAEA AR A7 AFLE o] B
o}z ATHKim et al. 1995; Cho et al. 2000; Shon et

al. 2000; Yang et al. 2003; Lee et al. 2005; Choi et al.
2013).

787 D Al(ghHe At A 3d o 7150
A& U, TJeungbosallimgyeongje (il LIFAESF)) (Ryu
JL (MIEER) 1766)0 A70E AR ) S F=42
2 oJojA| AL k. B FAEH KD AAATE S T
& Hol A=AS A XN, e FE A ded FE
< Fo| HASUtE A574E HE o o] ¥ FoY
Akl 715E o] ATh(Lee et al. 2005).

A3E FARS TS dtob HE ol "ol 40~45°Co
Al 2~347F B2ate] wE SAAAA AxetH, 2
(Bacillus subtilisys©] AAtshe &40 208 F whilg
o] 71843 &4 33H=21 peptone, polypeptide 522 %13
Eo] Askgrgo] wolRit) gt SR HFoR S
¥ fructanclehs E4o] E¢Eo] #2% HEAA =

ol
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ELE TA k5o 7154 AAlE HUtste] Alzsh H=7ge
FAEA A3 AFE o] FoJA] L UTH(Choi et al. 2007;
Jung et al. 2006; Yoo et al. 2004)
A=7dat vlsss FHjolaM 53 AR BSEHAE)

' Kyuhapchongseo (FRE#2)1 (Binghugak Lee (R[4
) 1809)0l14 A5 S3tATh HE42 7182] Al(gh)
= A=A T FHE dHd 2 A= dFeE
T olgst HAHAS e BAIEE 2, # 9
BR(52H) Fefe] Folth(Jung 1987). ©1% 184171 #H
A TSieuijunseo (k%) (Anonymous (AA0]/d) End
of 1800’s)°ll= &G E)o12t 3t T Kyuhapchongseo
FREE)) (Jung YW ed. 1992)¢] H573 Az &7
ArE sl AEE ISR 2N F1gst A7 Fol £
M= AT, T Ganpyun-Josunyorijebup (EESEREIFR) ) (Lee
SM 1934)°lM % Fg=7dolg}t sto] HSda fARE 2749
o] AfE ATt o]epo] FAdL A= vseiA =
53k 27H e Arelth. 28y TKyuhapchongseo (BRI
£), (Jung YW ed. 1992)9} TSieujjunseo (EikZ2E))
(Anonymous (A A7) End of 1800%s) 52| & 5%
SIS W Az o] A HollA et HS5Agol &
ATE IAME v R F5Ade] A B g5/l
Sk A (Lee 2005)7F S ¥ HS7do] Az &
2 A7t 755 Aol

uEbA 2 A= vt Ae 2290 A5 A5H
QAR Fo] E538E 7IAIE o5t Adsto
FEssto g F57 Az H8H 725 E AL
2} 3Tt o & flEl 2 dAoxe AeA T HEx
A& s, 7IAIE ol&ste] o #3259 2 Al
7He gelste] ATAQ Ao F e AEe RS
o] mt L Fe AlRE ARSI o]g ol F

A rlo b 44 rlo

NI
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= L

ol Fo g HEH Axe] AR H=ge] FEE T
wgstar, olstebd 543 vt AR 5 #2 548 A}

N MeNFESTE FA5] AHgAT. T T8t
Ce] AgoH nagroRA AY 717 5
ashsigict.

2 Ayl F B 2718 FdXAMJung YW ed. 1987;
Lee HJ ed. 20045 &3l ZAFeH AL59} Sh=t9] vt A3]
9] 2REg whol F84e] AFAA AP Axg F
[} J;J__Qzél‘:_g} A = K| %% ]]j] /\1—5—1:!4_‘% %3” FHo HoO
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A3tk AEAR o R i &of FAet
e 5 ES

427 ALRE T [T S AxRE Sl
2 E571A1(Coffee

Roaster, CBR-101, Genesis, Korea)E ©|&3}o] L2004
A7, A 2ol|A] A FHOomA dEEES ol Hex
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Qo] NS ZAH3AUTE HEFAA WS o]83sl Az
g {5 Fo AEE VFoR AAE Akl Fo] Ee
Z7L 140, 180, 220°Ce] 2=ol|A Zhz} 2134, 9.5%, 6%
S BEL), A=), FUEDb)E] Fo4 Zol7t gl A
7ro 7 Ao, slight (AE=0.5~1.5)" Az} M o]3}
Z YeEhle 25 248 2Hs.

150 g9 35 132F FAIS §, 3021 A& ol&st &
715 AAs. 2717F AIA" LS 71A(Coffee Roaster,
CBR-101, Genesis, Korea)oll {3l #-2 =9} A7+ &
sl 37K F 2A0E FS BT &, 140°ClA 213%
7F 2o F(FS140, o8} FS1400]2}38h), 180°Col|A 9.5%7)
2 F(FS180, o3t FS1800]2k3h), 220°CA 627F 352
F(FS220, o]a} FS2200]2k3h)e] 27102 Aelsiitt.

2. 85 S AR M=

150 g FAIgE T-5 600 g0 =<l 12417F &7t -5 &
3 o]Z uol] Y oFEE A7) B9k 4k 5 Ao A
TEH T2 BT o H=ge] Az ARSIt e
g glo] 712e] H= Az Wi SdsA Azt &
FAIZL F(FSO, ©I3} FSoolekghe a2l 2 SISt #2
o] & wj7}x] 2)8]3 7] HE(Omni-maeddol, V-

M
lo
>
flo

ol-gsto] HALZ AASIAL Hulol 600 g0 =3 Al ¥l
4087 Al B2 Folil 2087 T2 £ 5, Aol A2 F
FE Boote] F= Azl ARSIt 3o 2ae

24717F S EAA Aol ol&-skint.

AABIAT T2 105°C oven (DI0560, Dong Yang

e 550°C AH3SE AME-sto] B3k (Blectric muffle
D50-F0415, Dong Yang Science Co., Korea)ollA =733
o zdd ke ALaAF 6258 ARESHY] micro
KjeldhalHS AF&-31R 3L, A ehk2 Soxhlet WHOZ



F3E cell (5.5 cmx5.5 emx2.5 cm)oll ©o}l A = A (colorimeter,
color QUEST II, Hunter Associates Laboratory, Inc,.
Reston VA, USA)E ©o]-&3ld L(HXE), a@ANE) 2 b &
MY ZASAT, AIHAERS ‘AE=(AL)> + (Aa)’ + (Ab)
2of] thdste] AlFsid E1r

90 mL% ol AeolM g F, 3000 rpm°ﬂ/\1 0-3?:73 "?ﬂ
2T F FFAE Fst] 500 nmellA FFEE 545
‘R‘}E}(Yeonsel University 1975).

e

5. pH =3

pH:E blender (FM-808T,Hanil)2 Zolr wks AEj=2 1t
E ANE 10g0] FF 90mLE 718 ¥, 289] A== 4
2l oJS ARE-51e] pH meter (Metteler Delta 320, Metteler-
Toledo Ltd., Halstead. Co9. 2DX. England)Z 4204 =
K=

A2 DNS (dinitrosalicylic acid)H (Miller 1959)°l] 94
Adsiith. AT 5ol SFT 100 mLE 7HE F

AlZE B9t X' FE30AL, ©)AS oA (Whatman No. 2)
2 AHg F ods HAFo| ARSI DNS Aok
dinitrosalicylic acid 10 g} phenol 2 g& 1L volumetiric
flaskell 3L 1%2] sodium hydroxide €4 o2 1LE &3]
WA stirring Al FE3] S3A1A A XA oY
1 mLoll DNS A12F 3 mL, 40% rochell salt 1 mL< 73]
water bathollA 587 7193 & A|PAES s 2= FEEI
A 23] UV-VIS spectrophotometer (Genesys10 UV, Spectronic
Unicam, Rocheste, USA)YE A3l 540 nmol|A 4 =5
Z7gstd e, ol p-glucoses AME-st] EEHAS A4
3} 1 mL% D-glucose THEOZE AT
7.0t0|cEf A Aot QITL|OMEY 24 &t X

o] =8 Z A (NH,-N)= Formol 2™ (In et al. 2002)
of Wl 10 g2 AEE 100mLe] Gl &3l & 177
oFsIA| 713l ©]& ofA](Whatman No. 2)2 J2}515]

72 oHe]l 0.1 N-NaOHEHE 715t pH 8.47F4] 27d 5}
AZN o7 33} S formalin £9(35%)°1 0.1 N-NaOH
& 7kste] pH 8.47F & wj7kA] A4 ste] BRAORE 3}
Atk AS9s BEAE 20mLy FHske] F 2 %‘fz} +
0.1 N-NaOH& 0 & ZA3lo] ofn|g] A4 FHaFs A
=

elryole] EA(NH;-N)E In et al.(2002))2] 3o wl=}
ofu ] AAe} FAUS A|EHS 0.1 mL FHH 5, phenol-
hydrochloride ¥F&-l| ¢|3lod A8} BEN-S 22t 2 mLY
o] 37°Col|A] 2057F WAl UV-VIS spectrophotometer

i

ﬂHN'

<Table 1> Operation conditions of HPAEC-PAD system for free
sugars analysis

Analytical Column CarboPac™ PAI

Detector Pulsed amperometric detector
Flow rate 0.4 mL/min

Injection volume 10 puL.

Eluent 18 mM NaOH

<Table 2> Operating conditions of amino acid analysis

Instrument Sykam Amino Acid Analyzer S433
Column Cation seperation Column LCA KO06/Na
4.6x150 mm (Sykam)
Detector UV-Vis (440-570 nm)

Buffer flow rate 0.4 mL/min
Ninhydrin flow rate  0.25 mL/min
Injection volume 50 pL

A (pH 3.3): Sodium Citrate 14.7 g
+Citric acid 5 g+tMethoxy Ethanol 80 mL
+HydroChloric acid 37% 11 mL

B (pH 10.7): Sodium Citrate 19.6 g
+Boric acid 4 g

Mobile phase

(Genesys10 UV, Spectronic Unicam, Rocheste, USA)E A}
&3l 630nmellA FEFE=E HHIAL ZTTHLS

(NH,),S0.Z AH&-5td e

A solution: phenol 10g and sodium nitroprusside
dihydrate 0.05 g in D.W. 1000 mL

B solution: Na,HPO, 12H,0 9g, NaOH 6g and
NaOCl 10 mL in D.W. 1000 mL

4 50 mLE ¥ 3087k X' & g
A 7|l 1 2°C, 15000 rpmO-& 40%-7F 94 2
o A& NS 045 um membrane filter2 o345 T},
Sep-Pak C3 Cartridge2 2|8+ ¥, 0.2 um membrane
filter= THA] of3fatar, 200 3]4sle] &4 A= ARS-S13
7, FElde] #42 Bio-LCE ©]8-31%] HPAEC-PAD system
(High-performance anion-exchange chromatography with a

o o

pulsed amperometric detector, Bio-LC, Dionex, USA)®]
BERSREE=,

9. wElotn| =t 2

A|EE pH 2.2 sodium citrate buffer’} 238 S/l
23 3] wofdl TS 0.45 um membrane filterZ &3}
st 5 ojuizgt EA7](Sykam Amino Acid Analyzer,
Sykam, Germany)Z #4]3}3]t}.
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10. E7|X2|

B A3%)e] EAA#E SPSS for Windows 12.0Kor (SPSS
Inc., Chicago, USA)S A}8-3le] ANOVA % Duncan’
multiple range tests &ot ZF A 2|7kl that] p<0.05
oA FodS EA s

- =] —
w AFolM FE 71AIE oldsto] e WRieR

ol AFFQ Wgloeg B Fo] Mg |
F= HErt 51.55, A7} 8.04, SHAETE 16.300]9,
o] A5 7|Fo R JAE o83 T o 2=9 A7

S 140°ColA] 213, 180°COllA 9.5%, 220°ColA] 630
AR, 270 v} He T MRS 23 23 140
°CoM 2187} H T WEr} 51.58, A} 8.06, B
S} 15.600.2 AEHl Wo = Ro =ue M} 070
©I2T}. 180°CoNA] 9.5%7F e T W7} 51.57, AR
7} 7.94, ST} 157108 AEZC HHom Bo Fi)

2hil
o] M2}= 0.6001ATE. 220°ClA 6377 He T2 BET)

o

51.38, M%7} 8.07, SHIE7}L 15.902 HEAQ] HP
o Fapo] M7} 04490k Al 7R BEg 219 AR
5 slight (AE=0.5~1.5) ¥ ©]sFSich.

2. 52 =71 Helsto WAzl 2o o

B Ao Aled 2 2AS desle] wgA]
WS <Table 4>9F o) 2Egde] FEL 53.05~
60.46%°] M=, H5 HA flo] A= = FS07}
FobA Axd TR o]l FoHoR =4 e
t}. o] oA AxI waFel e, 1EH
2 S5 Hold AAL A AT vbd gxEe
QoA oo} Fo] A FE niFo] IdEo] =4 U
Ehd Ao ALRHATH WEFo] Fuhm ghEke Rolx A
Z3 daFeA fodoz =A Ve, g Exes
20.45~21.57%% Kim at al.(1998)2] ol A=e] 714
ol AEZ W oR A|x3 HFFE FHE ] R
S =438 A7 13.3~24.1%2] W9 Well £3EAc =
A B 5.49~8.05%2 HF A=l Wit AF(Kim
at al. 1998) A7 2.2~4.6%Ec}t =4 YEPSTE 2359
TS FSO07} 2.05%= Fold o= 7P woka, e TS
ol g3lod AZ3 g0l 2.53~2.67%F =W Kim at
al.(1998)2] A+ ARl W& =742 Ht T 3.9~
7.9%H = e £tk FS0S 2obr A %3k 2 Foj
Hlal] ek 22, 237 ko] fejHom v, o
= FS02] 2] shao] =7] wlitol] Fjdeg tE i

<Table 3> Hunter color values and color difference of roasted soybean

Roasting condition L (lightness)

a (redness) b (yellowness) Color difference (AE)"

Traditional method 51.5540.12N% 8.04+0.07"° 16.30+0.14N8 -
140°C/21 min 51.58+0.33 8.06+0.05 15.60:£0.18 0.70

Roasting condition 180°C/9.5 min 51.57£0.21 7.94+0.07 15.71£0.16 0.60
220°C/6 min 51.3840.25 8.07+0.17 15.90:0.20 0.44

DAE=A(AL) + (Aa)’ + (Ab)

AE=0~0.5 (trace), 0.5~1.5 (slight), 1.5~3.0 (noticeable), 3.0~6.0 (appreciable), 6.0~12.0 (much), 12.0~ (very much)

YMeans+tSD

NS: Values are not significantly different by Duncan’s multiple range test (p<0.05)

<Table 4> Proximate composition of the fermented soybeans roasted with different condition (units: %)
Moisture Crude Protein” Crude Lipid Crude Ash
FSo" 60.46+0.19°2% 13.68+2.37" 5.49+1.17° 2.05+0.01¢
FS140 53.200.86" 20.63+0.43" 6.59£0.21% 2.534+0.02
FS180 53.68+0.55" 20.45+0.72° 8.05+0.10° 2.55+0.19
FS220 53.05+0.21° 21.57+0.39° 7.72+0.36% 2.67+0.25*

DFS0: Fermented soybeans boiled by conventional method

FS140: Fermented soybeans which is roasted for 21 minutes on 140°C
FS180: Fermented soybeans which is roasted for 9.5 minutes on 180°C
FS220: Fermented soybeans which is roasted for 6 minutes on 220°C

YMeanstSD

Values with different superscripts are significantly different by Duncan’s multiple range test (p<0.05).



o] ggo] W Z1o 2 AlsHTh o 27 fedor e Zog AztEn,
3. A9 ZIMHE 4. pH

Fo] Loz wE Bg §F ML <Table 5>} 7t} e 208 GElEte] HEAzl 39 pHE <Table 6>
FSo9] Hx, AAx FATS =43 A= 64.82, 4.74, 72t} FSO7F 6.030.2 718 Wkl FS1400] 6.08, FS2200]
17.58°190 32, FS140<& 50.58, 7.75, 16.07, FS180< 49.23, 6.20, FS180°] 6.28% 74 =o} FS0}t 423 =Jo)2 1Y
8.94, 16.28, FS220:2 48.17, 8.79, 15.152 5 34 glo) Tk Kim et al.(1998)¢] A7ollA AF F=742] B+ pHe
Az FS02] HEor w7t ohE Agerel vla) 2914 5.89~7.9501% 31, 7P ZAMES dElete] Alxd =4

o2 7P =T EHeE S A AFdl o] MEe o #3 AF(Kim et al. 2000)o14 F=32] pH7} 6.89~
ol o7 o)z} IO o Z kg To= AL 7.80 WSS YeRAT. T3k Choi et al.(2007)2] A-ollM =

7} FS1800] 7Hg el o= =9rom, 1 tho] FS2200] 40°CollA] 24A17F ast =7g<] pHE 6.00%132, 36417
o, FS140, FS09] =07 Yolx= Ax=E BT} o] 8 Foe 648% FUlete AAE BTt ol H=EY]
Uepd Ame] 2ol T He oA B ofn|iete pHE H=7e] wad, 959 e, dag2% 9 7|7k u}
2 Qo o3l EailE FuEso] dashEA ulo|d whe-e 2} pHollA Yeht= 2ol & 4 S Zo2 Azber.
o7l ¥ vFez s wAE Az} AZE o] Al wE H=7de] pHe| Afole FEe] A

e 2L gEsie] Alxst daFe] 2= E <Table oA B AAE AHE, g 2% 2 A7) uet
5>9} 72t} ATl A% FS07F 1.008 7 @k, FollA Bl Edo] wagd wl A" dryoleid
FS140°] 1.13, FS220°] 1.38, FS180°] 1.52% foldo= A 5o Aol ojsl @

e w2 Zlow AzbELE 2 AY
7 =9tk AR ZAshe wlo|Yk vhe- Aksl S3) ke ol e Hold Axd LaF ol pH7F FSORT Hhont
3184 283 melaning A= Bacillus® Q3NAE & FS1403= o802 2jo]S Ho|x] gt}

TEe Aoz deix ArkKim et al. 2002). NS *

Abeh F=74e] diEd 4o Bgk AH(Kim et al. 2000) 5. st

oA HtAe] LT} 0.87~1.55 YIS VER L, AuE e 248 Gt Axs daTe] g2 <Table
W] FFE ol&ste] Axg F=o] A A+ (Jang 6>3} 74t} FSOE 642 mg/mLal FS140°] 4.86 mg/mL, FS180
2004)°14E 1.63~7.27= et B A3e] Aa} Holx < 3.75 mg/mLE FS1403} FS180 Alololl= 2% =}o)7}h
Azg Ha T T 72 AFNA Fo] FFRet oAt AL, FS0 Hlsl] foH o2 wgit) o= AT

o] g Hajo) 23] wlo|< ukSol] PIFS HHA URTEH maillard RFS- 7122 FA] #ojste] 2l FSORTE S|

<Table 5> Hunter color values and browning pigment of the fermented soybeans roasted with different condition

Hunter color values Brown pigments
L 2 b (OD=500 nm)
FSO 64.82+0.01°2% 4.74+0.06" 17.58+0.30° 1.00£0.01¢
FS140 50.58+0.19 7.75+0.03° 16.07+0.14° 1.13+0.00¢
FS180 49.23+0.06° 8.93+0.04° 16.28+0.06 1.520.00°
FS220 48.17+0.09¢ 8.79:0.03° 15.15+0.06¢ 1.38+0.00

DAbbreviations are the same as in Table 4.
IMeans+SD
IValues with different superscripts are significantly different by Duncan’s multiple range test (p<0.05).

<Table 6> pH, reducing sugar, amino-N and Ammonia-N of the fermented soybeans roasted with different conditions

pH Reducing sugar (mg/mL) Amino-N (mg%) Ammonia-N (%)
FSO" 6.03+0.12° 6.42+0.80" 86.69+8.65 0.05+0.23°
FS140 6.08+0.01% 4.86+0.02¢ 159.79+7.51° 0.25+1.08"
FS180 6.28+0.12° 3.754+0.21° 279.97+9.77* 0.36+0.85
FS220 6.20+0.02% 9.26+0.96 214.60+6.32° 0.23+0.31°

" Abbreviations are the same as in Table 4.
IMeans+SD
IValues with the same superscript in all sample are not significantly different at p<0.05
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UeRt R0 2 AZFETE FS2202 9.26 mg/mLE FS0o] H]
3 fFejAo® 7Y =3k, ol maillardih-Eol] THoiste]
AREE o] 2L ubd 7 2ox Ego] Mg upet
FEd T Rsgs AEAFS] oligodo]l Eidl o
2 A= ] TP 7] WEoE Alsdt vt
W RS e XA 9] slEAdE wstel| As Ay
(Park et al. 2003)0ll4 = H# A 2lekA] 22 XAl B3|
B 257t 2olA AL A7te] AojASE ] 2 7
2tk A=) SdEe 2E 5 98 &9 AEAo)
B EAA fFE=E B3l amylasedl] <J3l 71 E3lE]o] A

AEm 7 WASE 249 Aue 2 4 9l

»

A9t L0 Al

1S deElste] BEAIZ] Fo] ofn)r) A4 3hEF
S ZA A3 <Table 6> 7Fo] YEbstth. ofv|ief &
29 S FSO7F 86.69 mg%E 7H Wk, FS1400]
159.79 mg%, FS220°] 214.60 mg%, FS180°] 279.97 mg%
2 ANF 7hl f24 2polE AT B subtillis DC-272
2 A|zst H=pge] 5ol Bt AF-(Choi et al. 1998)el1A4]
0~96r17F WR7|7F 5 obv|ie®] HAE A A 48~
576 mg%2] WIS B, 53] 24x7F EA] ol &
29 g 224 mg%E, FSO, FS140HTH= E3kon)
FS1803} FS220H tH= YItth, o]# xjol= A=) A|lzw
W, 8+ 25 Foll 7IQlsks AR Bl

olm ] FAE HF dago] o8] AYrHEHE=
proteaseol] ¢J3l F TA3} JF polypeptide 5°] oF] =
AFolut A peptide®] FEIZ w3lEE HEE UERIE A
o2 Ao T3 vk Y AV Ha, AR 2a e
FA) AFE AMEEIT Jrk(In et al. 2002). YEYolE) A
= 7] gJal Tl doe] FaljEe= FA ' ofv| e8]
F3oll ofate] AdEm, trujole] AAv 215 Wl ek
o7 A FojFHE 2ot B E I th(park et al
2003). o] FA) krujolE] Hie H=ge] et
8o wet FrlstaL, o+, UE 271 Tl wet 2jols
HQItKSung & Chung 1984).

e 248 Gtk 2arzl Fo] dryolE Fie]
SRS <Table 6> 7T} FSOE 0.05%% 7F8 @t 2
Azl felF zpol2 Btk FS2202 0.23%, FS140
2 025%= AlE7He] FeF Zpol7b AL, FS180°]
%

. OlO|=EH
HO }_7‘_

PN

=

o o
s =
5

39 l">4

.

036%2.2 8oz 7P =kl AnpdS AR =t
Fo] AukEAoe] #3k A(Kim et al. 2000)94 & %3
g=17ge] dRYole] AA ko] 0.216~0.247%2] 3
Hol B AFe] Axpel 2 zjole g9} FS180H TH=
At dEYole] Hie =g EAS Fol TS
SHAZIBR 7HFA 1 AAS AT F et ot A=
dar R met dRYole] dae ek AEE
HItK(Youn et al. 2002). ¥ A7) A3jol|A] Holr A%
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<Table 7> Composition of free sugar in the fermented soybeans
roasted by different condition (units: mg%)

FSoV FS140 FS180 FS220

Rhamnose 2 8.46 8.72 7.04
Arabinose 26.52 57.31 75.95 77.23
Galactose 4.65 23.01 17.45 102.12
Glucose 1.40 14.34 14.46 15.74
Fructose 20.25 27.41 45.02 79.36
Total 52.82 122.45 147.21 253.76

D Abbreviations are the same as in Table 4.
2_: trace
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<Table 7> Zth & 2|9 &% FSO= 52.82mg,
FS1400] 12245 mg%, FS1800] 147.21 mg%, FS2200] 253.76
mg% TO 2 =gkor 53] FS2202 A3 A & 9
o7 =gkth fejd AEEEE thamnose?] 7%, HolA
Azt daFoM e AEHAL R 7Rsl= Qs
¥ &g Z7]o= In|Eold rthamnose”’} Y& 7t Y
o wa}l o] F715l=d(Lee et al. 1984), 2 A ol|M =
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A 22F, Zak 5] frlak vl el ofuer]e] Wk
of oJaiA 7k 3FE ¥ 1 fEAlE =g W
=4 5ol Ho] A=74e] nhs 9-3th(Lee et al. 1984).
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<Table 8> Free amino acid contents of the fermented soybeans
roasted with different condition (units: mg%)

FSO FS140 FS180 FS220
Aspartic acid 1.30 23.96 15.59 7.74
Threonine 2.01 41.27 32.04 30.62
Serine 8.90 25.70 22.81 23.46
Glutamic acid 32.93 173.05 147.84 204.50
Proline 2 - - -
Glycine 7.56 23.85 12.47 9.88
Alanine 19.64 106.89 64.26 51.37
Valine 22.82 92.31 64.04 58.71
Cysteine 343 6.97 7.10 5.51
Methionine 5.82 25.45 19.79 20.10
Isoleucine 9.79 86.90 58.62 47.03
Leucine 35.50 174.80 145.00 126.21
Tyrosine 25.64 92.32 68.38 67.18
Phenylalanine 53.80 171.80 145.32 131.53
Lysine 18.46 91.30 4527 4439
Histidine 93.33 231.12 192.66 127.20
Arginine 2.64 6.94 7.57 7.18
Total 343.57 1374.63 1048.77 962.60

D Abbreviations are the same as in Table 4.
2)_: Not detected
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