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Table 1, Chemical composition of mugwort and soybean

HARo| 243 oMot ote| ZRo| Bat 947 - 163

component moisture crude crude crude ash
material protein fat fiber
Soybean 112 33.8 12.2 4.5 4.2
Mugwort 7.8 16.2 2.0 15.6 10.2
Zlo| 7l et &3 A4 HrbEs delelel AES aksic,
Azstn 4335 e F1ES SHe 1
F49 AT AZE AT 7% A8E A4 T 2, Aldd
. AEdE 3wy 7t ol Mz
A T 30gS 15T EollA] 12413 FAga 1417
1. A=z Ee AAete] g4, 9E diFE 121T, 137134
2097t ZigPat e 3 50T R Weta AxitS AEdte]
e B 40CE FAEE FL7loA 48417 vt FHEOR A

% (Glycine max. L)+ 1996 71l
HFAZE FRFRF) S 2T A2 SR+
9l aldr}. % (Artemisia asiatica Nakai)2 19959 7338}
Aoz ABAFANN ARES sk AHgsIh 74 o
§9] YugE-L Table 13} 2t}

FHE PN

U A8EF
AT Az 8T BFE 3TN 2, B 2
Fojstal Faetato] B#59) Bacillus subtiliss AH8aIIT,

o Al o 717]

AP 2 ENEoR AREE A%k Merck, Sigma,
Aldrich, Junseid]l 5% Al2k& AHEsIATE AlE9] HA2]
dMe 94827 (Hanil, Korea) %t #&7] (Vision,
Korea) & AHesl4ith pHZA o= pH meter (Fischer
scientific Co, U.S.A)E, 44 FHde AHs 9 &
X743 ( Kieltee Auto 1035/38 Sampler system, Tecator
Co., Sweden) &, 8284 FA = UV-Visible
Spectrophotometer (HEWLETT PACKARD 8452
Series) &, #714%<9 42 Gas Chromatography
(HEWLETT PACKARD 5890 Series )&, HAA &2l
#oE  Electronic Nose System( e-NoseTM Aroma
Analysis System, Neotronics Scientific, U.K.)& AH

st

L, % FF29 Hx

A2%E A A2F 100g2 M 21 £ round
flaskel i 108} (w/v) 9] S/HFE 716l 87 Wil
Hakbel 60T heating mantlecld 5A17F Fot 33] wha
2% ¥ 200 mesh® A% 9 4L 79537
(Heidolph, Germany) 2 7H-4 118E4%°] 30"Brix7}

=% FEHein
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A 1ARE SR S B dFE 50T A3 &
T2 98 99 0.1%5=% FFsta 40TAA 48413t
THEAZ

dzTe A4 AFS Addetn AdTe S A
23t

2f, MI7| M=
=Tk Ao B AT vl AAE 47 4%
9} 8% A ¥ chopper® vHIEE %9 & 3288 7}




164 - X lLg@&E (M5 1997)

Table 2. Experimental groups for the Chungkookjang

Treatment Non - Frozen (N.F) Frozen (F)
NaCl
Added (%) 4 & % 8
Mugwort
Added (%) 0 0.5 1 0 0.5 1 0 0.5 1 0 0.5 1
Gows | N NF NF | NF NFNF | F F Fo|oF FoF
40.0 4/05 4/1.0 | 80.0 805 810 | 400 4/05 410 | 800 805 810

2 0%, 0.5%, 1.0%2 271814 ddstA Edtste] 48
7)o g3 20TelA ezt ST

o}, Protease &4

Anson*? ol F3to] ddstgct. 0.01M-Mcllvaine
buffer(pH 7.0)9 9! 0.6% Hammarsten casein 7|4
£l 3mlo] 254 ImlE ¥ 40CE FASHE Fx
A 105859 ¥HAI7E 0,.4M-TCA 3mlE 9olA w2
AAANE 3087 BHA712 @2 (Whatman, NO.2)#
. 9 oAz Imldl 0.4M-NaxCO3 5ml% 1N-Folin
reagent (Phenol reagent) 1mlE 2143 ¥ 424 30
27} waAZ1F UV spectrophotometer® &8 (660
m)E 23 gxFe 25499 242 0.4M-TCA
gooz wiA 2843 AT SHEUT. ZLABELE A
& 1gol 1% B9 1 tyrosineS AR A= 1
wnit® 34t} Calibration curve (Fig. 1)& ofv|xAbe
tyrosineS ol &dtel AAsidon Age FH=t fED
Holo] S0l Qw2 tetA 2 8lAsla] AT

b}, e-Amylase 3

D. U. N (Dextrinogenic Unit of Nagase)#" ol &3] 4
Falge). Ag 10gS HalA 10019 FHE 7iskae ALl
A A7 B¢t A (200rpm) ted AAIEE (2750 g, 4T,
30min.) & ¥ 45N S Hslel 2R 02 A,

0.01M-Phosphate buffer (pH 6.8) ¢! 1% soluble
starch 2mlol Z&AY 1mlE ¥ 40C F2A 10E
7+ HhGAIZ1E 0, 4AM-TCA S 3mlE oA ¥Hg-2 A
2% 3087 AXA712 92 (Whatman, NO.2)Rch 9
ol 1miel] 0.005% 12 €4S 10ml 7Hste] A-2ellA 30
7 ¥IAZ1E UV spectrophotometer® §3% (660 nm)
2 2390, Uzt F3EE 2EAde B4S 0.4M-

TCA%o g WA B&4s AT ST 529 9
7He 40ColA 1087 whedS W F2=rt 0.0001428
£ AL 1 unit2 dtgon ol Ao ofsiA AtsgTh

a-amylase activity = (Control A. -SampleA.) X
Dilution rate

AL ofo|cef Ea EH®

A& 10g< 100mle] G52 43ig F 183 FspAl Zol
2 200ml7t 9EF FHFE JMsta og 2 Ebetd A
2(Toyo, No.2) ¥ o 20mIE HAck A Ao A
(phenolphthalein) & &¥& & ¥ 0.IN-NaOH8<
2 u|3Ao] g w7ix] AAse] AgHOR S%Th

%4 Formalin 9 (35%)°] #1412 (phenolphthalein)
< ke Yo ¥ 0, IN-NaOH& o2 nj3Ao] 2 w7t
A ARsle] BgAow it 9 A& BEAE 20ml
N A8 Zate] & E3F F 0.IN-NaOHZ A3}
e Aoz o)) Ak S AHEAAT
0. IN-NaOHxml0. 0014 x1,000 Xfxl
Sample(g) times Dilution~rate
f = 0. IN-NaOH factor
0.0014 = Nitrogen conversion factor

Amino-type N (mg%)=

of, £3x 53

Nazd ZAee £329 % Kieldah < sl
A @ld BAAR ( Kjeltee Auto 1035/38 Sampler
system, Tecator Co., Sweden)Z ©l83tith. 24 A&s
1g8 Hsld C-HS0e8HE 12ml, #3 24 (KaS0)«%
CuSOs9] 9:1839) 4gS a3l Sepadd ¥ ¥ 42T
oA 807t RajAlAch § Halde WAAIF Kielte
Auto 1035/38 Sampler Systemell ¥olM FFA171 A%
sof a5 $449 ¥ 33 %LAE FASIT,



A BI|ME ZH)

A& 10g2 8t 50mle Diethyl ethero] ¥
ISTD (n-hexadecane) 1mge A&sHA W& F d2olA
A (150 rpm, 2hr)F2&F q47(Toyo NO.5A) &ct. 9]
o gjolol 2g0] ¥4 MgSOud Y FRste] 8AITH 57t 4
ANNE ] o3, ¢ Aol AA7]Fdke] Iml7iA
%%3 % (Gas ChromatographyS ©|-&aiA 344 @71
RS 2330, 74 vA AR gl HFEA
Retention timeZ} Liberlay searching, EPA/NIH
spectra data$} fragmentation patterng & ¥usied
golslge}, zH ARe] & ok 2o ofate] AtagTh

Absolute amount of Y (4g/g)

Y Response Value
X X

ISTD peak Area ISTD Response Value

Y peak Area ISTD amount, (4g)

Sample (g)

ola| ¥4271& Table 33 2th.

Table 3, Operating condition of Gas Chromatography for
volatile compounds analysis

Model HEWLETT PACKARD 5890 Series |
Detector Flame Ionization Detector

Column SE-54 (fused silica capillary, SUPELCO)
) 25m  0.32mm  0.3m

Column temp. | 40T (5min.) programed 10C/min. to
230 (30min.)

Detector temp. | 230C

Injector temp. | 230T

Carrier gas N2(1ml/min.)

Split rate 0:1

AL ZHsHAL

H5ARE FEHE (Category scale) ™ & AHE-SHSITH
F5AAE 2L B 300mlol 3273 80g, T 20g, vt
10g, 3 20g, 2E7HF 1g& ¥x 2083t 7HEsk]
A2 AAZ AzEen, 7 A8 &u] (P43 23t
"o}, B33 Aw) 9 A 247t Hrketn AAAA A=
g2 glsieE Yot FHARE dadidtn w3 A
g4 groz FAgen, Yy Hl&L 11o]x AFL 20
Mol 274 Aleldct, AFA AaSe FAYR F2€ 3
Aele] WsE7t 719 134 FolFo] WojAA A=A
on] ujd Age] AFeA 2 Mz E dejste] FHeelt 8l
£ QAN 2F 3A7e HAE AT AL A%

Mo e fe

Hamel ga4a ofMe atel FXo| B3t #7165

3 A5E Abgstel ate] BE AAsD 2 HAk] Ustke
o 72 929 W AE A T4, 4 AL 14, 1EL
oz WS s

7t HMAE Y

A2 AR APA e BEE 98t Sensor7t
127} #2g Electronic Nose System( e-Nose™ Aroma
Analysis System, Neotronics Scientific, U.K.)& AH&-
slo] 7)71H oz shEgln) olde §MzAL oIt 2
o} head #%#9 purge time 320X 3&, FFALS
05003, vessel#89] purge times 5%, HHARME 8
B GAAA AA BHAZHS 43% 3022 AR Al
29 AT ABYE Akl Y AlRE 33 WHE
2331528 Multiple Discriminat Analysis(t S8+
A)), Carnonical Correlation Analysis(3& 334&4)&
Ee)N AT h2T Alole] WA RS W £4
713t whE A=A AR Aol S vlaAn

[[<E g -

1. 84 Rt E 528 Hs

At B Fob BAH G TS o) &3] A FE A
z8% £3713 4eg gjsle A3EE Az 20T
oA AN FAEYE Hlw, B SV
%o Protease activity? Hale (Fig. 2, 3¢ 2t o
Amylase7t %4 70l Hn 42 HQ ¥ Protease
L &4 49714 348 5aEY 1S HAF 323 ¢
E3| AL 2Tl vlaiA wE 5a
48 Byt $A4YTY Uz BT %9 A7kl
0.5%Q BZAo] vlud & FABAHS BT IV
& Buro] Hyleo] 1,0%UW 7H¢ ¥ Protease activity
£ nglon &4 79 ol ity Buslged ol
A3t tha gold AnzH A1H AP R 4971
% 27, 29 A71ee} Ak 5o Aold 71Uk
o2 AztEnt,
a-Amylase activity Wshe (Fig. 4, 59 2t 9%
4992 Az 79 8% BF &4 T9AM HuAS HIAF
Aadhe AF|AAT AR 4%T7t 8%T Bt B

zage:

oAl rfe
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288 2y $AAE T dETe BF &5 0.5%
A7F AL ) M 2 FAE HAow FAAM dx
Fo vlad AAHor gago| thdh %o FefHQl
Aol AA eilek ol oshH & FTe] 1.0%H
o e-Amylase activity’} ¥tenl, 4 T4 o|F i
ta Basiied ole ¥ Adw & HrkgelA ozt ol
g A9E Holxut A7 T &AY FHE A8
A% Byd #57 $AXE dF Y82 Axg v
A a-Amylase activity¢t Protease activity”} vi-+ %
gotn Huded £ dddrde AAdS o 98E
AHgate] A=AE Al 2619 45 Protease activity®] &
A 2712 B ¢ A%t ol 52AIZ U AR
oaijA LEUAYES] AR AMEEE TR 20|
F49) oejx daH o v Hof, Bg gL o A&
8 Ralsa o] §5o] AHoR &
HelRoz Azterh

Protease activitys

2. S47I2 F of0|:cEl A FHL Ha

7+ AET H2Ae] A7 F obule] Ah Wske
(Fig. 6, N3 2k 2 3345 £4 3% AF3A
o) o] A4 (280mg%) 7I1EAE AUeH, 54

2190l FuAE B Fagct
(Fig. 6)2 B9 4%9] d=Ae]tolA 29 izt
BT &% 0.5% 7S o 8 e FAE Blen §
AA 77} 2ol v ozt w2 opu|wd] HigE
Bgon &4 21Yd AAAR MY w2 FFE B
(Fig. 1< 29 AdHez (Fig 6)2 5Yg Hed & Kol

T oyt Aoz e opiE) AheE Holn o
ol& 8% Axst BE vEY S 4%9] i 2
A Asjeke A 719ske Axtz nedt, e A=
A &I FE &0 Wbl whE ofnlie] Aige] W3}
oA £4 15%4M 20971 343 ke Bde B
on] & Hyle w2 o] gtk Baugh
gheo] &% e & Furo] Hylgdo] WEFE opu|E] A
o] ko] Z7lal] 1.0%87Mell 7HE w& S Hylen
&4 149 o|F Attt Hasgith

oo AxZ Y Fof Artdee Ak, HER &
259 oo wepr] opulce] Hie] YA debd

Fom, & AgdA da d7e] gAML £ 4%
£(0.5%) A7k opulwe i e FUALT 9
piag

$4 71 F 34 ¥ske (Fig 8 99 2o 2 43
A G 4% AzlTe 8% EFlA £471%t0|
Sgol whetA ol AolAT HlwA ks| idhke
go|on| FAAe P} tlaTo vlsiA FHALZ A2
Fol Atk ol AT Yo FHaFe| £84 A, opvl
wi) A, dEdold Ax 9 7lg LIRS ¥
FHAY vAE diAle 71d2 AREo] fadhke AR
AZEe, FAA diFe dFede] 22 F2d 9
N daHos sHEF BEA o A% HEL ol %
Hol 1 7“‘%‘01 71 Aoz Azdd. e A% 3
ZA9 FAigo] diFhild dget FEF Aold met
A 2.0014 3.8%°] sz EAlst] B 3.07%9 @& 7t
Adz ged ol BAge] i A AT e
A=A SAHY 3 FALFE 2.31%0A 2.98%% =4
Helel A £4 189714 EtEAQ SE Bna e
oA AA FALTE A9 WskeA 21 =AU
FEF S 719t “‘?i\?} Ve A= S
FALFL 1Y FRF 2% Faske A¥led,
%] A7hl mehA ’6‘?1_—1—0 7R sl

[ )

o,

=2

3 &M 712t 3 FdY SI4Re| Wt

A2 AzA 98 dFe] BAA 2 % A gl
w2 g4 Ee] Wals 2ALsl7] 9slel diethyl ether® %
24 A8E AH FE93 $5FF SEH4 columnS® £
2laled A2 Chromatogram (Fig. 10, 11)3% 2t &2
Ae] 79 thZ&F Ateloll Chromatograme A9l ARSI
o Tl A5 peakE AT 4 Atk (Fig. 10, 11)I4
Bod 2t ARES A% AF: (Table 4% 2|
butenal, hexanal, hexenol 52 2714 pyrazinef %Att.

98 Al82 BSTFAN,O-bis(trimethyl silyl) Tri
Fluoro Aceto amide, Fluca Co.)& Silylationd}e] #&
Chromatogram (Fig. 12, 13)3 228 o] agloA A
& w3 249 Silylationel 913 3243e) 712 Qs
o B peakS Fl@ 4 otk g€ e S’tE F
of| 4 Hexenoll% Hexanal, 2,6-Dimethyl pyrazine& %



€ AFF AsoA o A% Hexenol®] 544713
% 3% Wshs Table 59 2t} A7 tx2+ 2F
&A4717k0] 71l webA Hexenole] 3 A<l 5Ydt
Al F7Hhon Aol Hrteko] 4%4m7} 8% HlsiA o
A BE goz MAEAL, &9 Hrlgo] 71 wetd
Hexenolol AAHE Hl&E #adlth o %9 ditshy
of 7198k Aoz FHHY dFREEe] A 2 3
o] geloz 4#jAl Hexenole AA Aol &Kol vl$
349 BAYL AR B & 9lon £ AHgoR
4271 JAlE 1249 A5G AxTFsAdS 7ldEds 9l
o A€

2,6-Dimethyl pyrazine® %4717t @& Wsle
Table 62+ 2t} 2,6-Dimethyl pyrazine& %4713 %
A9l BE AAM 20014 40us/ge] M= Aol A3}
A EAsten $47179] H8d] we 234 Frkehe
Aol FAA G TS ol &3 AN 2,6
Dimethyl pyrazine®] A84%e] AAHeg F7hx U+
o] #ATN oM Lol Ayt FEo| Afolo| wXE fro
Aol ggith whAd] 2,3,5-Trimethyl pyrazine¥} 2-
Methyl pyrazines-< vl$- 234 EAsiAon F=74 Al
BollM BFsA EAsih A7 A wEA AY
A7V @2 Ak Wsl dJEid ARF R
H3ls 2o old w2 el Mshs A4 %4tt
1 Bnglen diethyl etherg 0|43 A3 F&Wa
BSTFAZ A3 silylation'd9] AHEC.2 H=79] 37|14
Fol BN 7143} QA EAE AAEs e e
AL 2y 2 7N diethyl ethers o] &3 23
ZZ2W3} BSTFAS AHEE silylatione] AHEC2 H574
o] 71 R BAA AEA T S RIS dglon
Aol Azl w2 grlgdee] ¥shs A §ldee =
F A

H5 oatd ZFag thFol Bacillus subtilise
Bacillus natto 27} Estd A4S AXIE A% 5
F FEAAE AHS RS FE §5% § GO
9} GC-MSE AHEsld A= 3] 488 2, 4% 2
3} Bacillus subtiliss AHEStd Alzet FFgoAME 3-
methyl-1-butanol, 2-methyl propanoic acid, 1-octen-
3-0l, 3-hexen-1-ol ¢ F8 Fu|d 3l5HEe] Bacillus
nattoZ o] &3sla] AxF FFFET Uthn o

Hagel 2343 oM ote| S| B 947 - 167

trimethyl pyrazine, tetramethyl pyrazines 7%<|
alkyl pyrazineg #Qlsln 1 712 Huslid ol&
alkyl pyrazinefre T2 2Folv 74 EdRe] MEx
2 AAEE 7] A9 Ui 242N F2 thild) o}
oAb ge] dEs) wheo] ojsix AAEE e Ha
slon 77 7idsold wf Fujduye] delor d2n
hexanal’5¥ 37 o|% alkyl pyrazinef7} thd A€
i Sheikh M. Basha''52 Hudlth £ dAjdiMz 2
%79 alkyl pyrazines¢} alcohol, aldehyde, ketoneft
£ slgo Jur oz He gof 7] B4S e,
ded ole AxAe] A 9 S48, LY A
Aeiya B 2159 Aoo 7]Qlshs AR AZtEh

Table 4. Identified flavor compounds in Chungkookjang

Retention time Identified flavor compounds

5.70 trans-2-methyl-2-butenal
6.95 hexanal
8.29 2-methyl pyrazine
9.44 cis-3-hexen-1-ol
9.72 2,6-dimethyl pyrazine
15.26 2,3,5-trimethyl pyrazine
17.70 tridecane

4, os A

daoFel $AAE ¥ 2 &3} dre Wb del
sl A2 AHAE 20Tl SHATHEA 9% 7IHER
HeAks AAlEITh TerAe &5 F FEHHY o
AR E) 3 7423 gn) S Falo] flavorZ st 19 A=
A AR 2] AAH EA 2 5, 715%E 12iet] taste
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Table 8, Caronical Correlations between the aging(day) and the senor type in Chungkookjang

Sony—LameDey) 0 7 14 21 28
Type 301 0.3431 0.5024 0.2171 0.1580 0.0201
Type 298 0.1094 0.2116 0.1460 0.7847 0.1912
Type 297 01270 04028 0.0249 0.7813 0.2506
Type 263 10,0020 0.3520 0.0238 0.2948 0.6685
Type 278 0.0097 0.3835 0.0311 0.1235 02327
Type 264 0.4074 0.5275 10,2467 10,2296 0.1287
Type 263 0.3375 0.4946 10,0887 0.3217 10,0194
Type 262 0.2448 0.4683 10,0662 10,3239 0.0255
Type 261 0.1632 0.5083 10,1458 0.1975 0. 1464
Type 260 0.1154 0.5378 10,1953 00112 0.1731
Type 259 0.2806 0.5661 10,0260 10,0139 0.0549
Type 258 0.371 0.3917 0.2116 0.4361 0.1440
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Table 5, Change of hexenol in Chungkookjang during the aging at 20T

(unit : ug/g)

Groups NF NF NF NF NF NF F F F F F F
Time(Day) £0.0° 405 400 8000 805 8/LIE 4000 405 400 800 805  8/L(K°
0 * * 18.59 16.78 16.52 15.34 17.68 17.69 16.6 16.16 15.13 14.24
it 30.00 27.55 27.42 26.78 24,29 24,06 30.25 25.16 24.25 24,33 24,66 21.85
14 36. 89 33.94 32.56 28.53 27.66 25.24 28.29 217.66 27.04 217.58 26.84 25.53
21 50. 62 51.94 45,99 49,00 42.65 35.58 49,40 46,57 43.75 37.64 33.26 37.42
28 58.72 57.65 57.98 52.33 51.05 42.96 54,02 55.34 49,74 48,36 40.70 42.41
Table 6, Change of 2, 6-dimethyl pyrazine in Chungkookjang during the aging at 20T (unit : ue/g)
Groups NF NF NF NF NF NF F F F F F F
Time Day) £0.0°0  £05 40 800 805 8/L0 400 405 440 800 805 §/L0
0 i * 13.22 10.33 10.69 9.81 23.40 20.2 20.39 18.36 19.00 21.24
7 21.39 19.28 17.52 18.47 15.20 18.40 26.83 29.69 35.05 33.68 28.62 29.85
14 22.40 20.28 20.49 17.68 19.73 15.60 27.14 27.61 29.10 30.86 28.92 31.34
21 24,51 26. 56 27.78 25.66 25.29 21.00 29.97 28.92 29.98 30.20 29,55 38.70
28 23.56 33.31 35.06 28.20 25.11 26.03 30. 84 33.16 30.07 39.21 37.60 41.71

* :trace. NF : Chungkookjang prepared with non-frozen soybeans. F : Chungkookjang prepared with frozen soybeans,

A : the percentage of NaCl added. B : the percentage of Mugwort added.
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Table 7. Duncan’s multiple range test for sensory score of Chungkookjang
Symbol F F F F F F NF NF NF NF NF NF
: 4E/0.0G  4E/0.5G  4E/1.0G  8E/0.0G  8E/0.5G  8E/L.0G 4E/0.0G 4E/0.5G  4E/L.0G  8E/0.0G  8E/0.5G 8E/1.0G
Time(Day)
flavor 12.13*¢ 11.25*¢ 11,13 14.13* 1150 10.75% 12.88* 9,88° 9,88° 13.38" 10.75%¢ 10.50°
1 taste 4,25 4.00"" 4,25 513" 4,38" 413" 4,25" 3.25° 3.13° 4,13 4.63" 4.00"®
flavor 14.5* 13.33** 12,67 14.17* 14.83" 13.33*¢ 13.00%* 10.83%¢ 10.00° 12.5% 1133 10.17°
L taste 4,67 3.83%¢ 4,17 5.17* 5.5" 4,67 4,33 3.50° 3.50° 4.33"° 4,50" 3.83%
flavor 13.17* 9.83** 9,33 13.00* 1117 8.33° 12.00*° 8.17° 8.83° 13.00" 9.33* 10.67*
21 taste 4,00 3.33*° 3.33' 411" 433" 2.67° 4,00 2,83 2.67° 4,00 317 411
flavor 11.00* 6.60° 10.00* 10.20* 11.00* 10.60" 8.60*" 8.20™" 9,00* 10.80* 11.00* 9,40
28 taste 4,20 9.20° 380 360" 4.40° 3.40° 2.20° 0 60F 3408 3.40MC 360 3.20M

A-D means in lines with same letters not significantly different (p)0.05). E : the percentage of NaCl added.
G: the percentage of Mugwort added. NF : Chungkookjang prepared with non-frozen soybeans. F : Chungkookjang

prepared with frozen soybeans.
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Fig. 3. Changes of Protease activity in Chungkookjang
containing 8% NaCl during the aging at 20°C
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Fig 4. Changes of a-Amylase activity in Chungkookjang
containing 4% NaCl during the aging at 20°C
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Fig. 5. Changes of e-Amylase activity in Chungkookjang
containing 8% NaCl during the aging at 20°C
0= NF(8/0,0) -+ o--NF(8/0/5) -/~ NF(8/1.0)
—B—F(8/0/5 —a—F(8/1.0)

——F(8/0.0)

800 r
700
600
500
400

300

Amino—type N(mg%)

200

100

0 7 14 21 28
Aging(day)

Fig 6. Changes of Amino-type Nitrogen in Chungkookjang
containing 4% NaCl during the aging at 20°C
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Fig.7. Changes of Amino-type Nitrogen in Chungkookjang
containing 8% NaCl during the aging at 20°C
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Fig. 8 Changes of Total Nitrogen in Chungkookjang
containing 4% NaCl during the aging at 20°C
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Fig.9. Changes of Total Nitrogen in Chungkookjang

containing 8% NaCl during the aging at 20°C
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,g_ rFig_ 10, Gas Chromatogram of flavor compounds in Chungkookjang prepared with frozen soybean
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. Gas Chromatogram of flavor compounds in Chungkookjang prepared with non-frozen soybean

START
.
=)



TR

HRZel B oM atel FTof B 947 - 177

v e v i v
o J810 . 3 l\
. s S
| an ‘ )
~ ' ‘ ] 1 o 0
o X
=i
E«
i :
“
L)
‘f. i
] o
23 )
-
I
¢
y '
'
. ' a
y ~
A
o
Y o o
0 -
o cdﬁ
e q
oy ""
5 v
1
4
(!
‘
5}
a
uf e o e
@ B oomen
~ o U i
N N .
o~ ™o
t .

| Fig. 12. Gas Chromatogram of flavor compounds in Chungkookjang prepared with frozen soybean (BSTFA)
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