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Abstract

Samjangs (Korean-style mixture of soybean paste) were prepared using magjang, traditional doenjang (Korean
style soybean paste), and mixture of traditional doenjang and magjang (a kind of Korean style soybean paste)
as a main composition. Charateristics including volatile compounds were investigated. Total sugar in samjang
by using magjang was higher than that of other treatment while reducing sugar of the mixed treatment was
high. Glutamic acid (230.6~310.9 mg/100 g) was highest among free amino acids. Hunter color values of sam-
jang with magjang was lower than those of others. Volatitle flavor components of samjangs were identified
with GC and GC-MSD. Fifty four components including 11 alcohols, 7 esters, 13 acids, 3 aldehydes, 4 alkanes,
4 phenols, 3 pyrazine and others were found in samjangs. Ethanol, acetic acid ethyl ester, 3-methyl butanoic
acid, 2,4-hexadienoic acid and acetic acid might be major volatile components considering of high peak area.
Pentanoic acid methyl ester and 4-methoxy-2-buten-1-ol were higher than other components in samjang with
magjang while 2-methyl-1-propanol, butanoic acid and 3-methyl butanoic acid were in samjang with traditional
doenjang and ethanol, acetic acid ethyl ester and 2,4-hexadienoic acid were in the mixed treatment.
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A g Az ANRE FE Sk AF

T A=}
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@ BHow ¥ ol B5atort. Eiuo

A 2ol ARRRE Wl TR, 7] E, wRE (0lH),
IFEAIVE, F, AR, 2 M, 3, A0S, A7
B, LF7HEE 19969 49 48 AE ARl A 93}
A WFHEE 74D, HAA(EE 90%)rS 199641
19 A% A v kel A )zl

abxt Hx

01712 Tkgd 40°C2| % 35Lof| 1247} A x|s}ed
Mg Ael QL of 28 LE 10°Co]3lollA] 17 )
Astedck HAES A7AE S7]EQ 18 Lo ExE
6.9 kg S ol & Eqslo] 55~65°CE oGl 44]
7k 3037 Folok WA A vl F7LE 7,600 g, 734
7HE 1,300 g, 225 870 g, 7H3 5,000 g, 42 F 1,000
g 7hsted Ak 4lef 20+3°CollA] 27U 7F 4] s}

2hag Al zsksdch

2
shi Qe g 4ol oF 218kgd 4
3ColA VHUTE FA AT e velaha de
Wil #e F kg 7ol o
3ol A INURE SAAA AA Fe A zshodch.

eI ES
e FURE & BRI B 10ke, A
WY D FURD O A 2T A

A 2 10kg, AT AR A D] SEAHES
T 4 Ske, AAA DA Sked 4 s1E F
B23ko] ofrlel 1F71E 200g, 7 180 g, T3 14 g,
A71E 2008, oHAl A% 40g, oAl vhE 530 g4E
7hstodet. Al A Ao BT 4L ol «
g9ol m3A 3,200 g, e 400 g& o} F7}A Ak

o]lF HEE A7 50cm, ¥o] 70eme| Hofl Y &

2T 4ol g Azt

SCEY
FEE 105E5CAN FFYPARYO0 2, g &

Mohr o2 24 slgict. pHE A8 100 g& 23}
pH meter (Suntex model sp-5A)Z 23 3}¢d 1, AR AL
X3 pH837bA] 48% 0.1N NaOHS mL5+E 3%
AR FAsRIcH?. Ak Somogyidl| Vo g
Zo A8 5g8% 2.5% HCIR 7beis) 3 F3}5}o
Somogyi* "o 2 Aaksle] glucoseZ FA|sIF 12
ofuol e} A 4= Formol¥{ Vo 2 A eksleic),

A

7o)l A% Chroma meter (CR-200, Minolta)2
Hunter color systemel] 2|§F W (Lgh), HMx(agh),
AT O3S 77 2 skslc.

welotaj bt

A 2 goll 75% olEHE SO mLE 7hstel 48l
A 3083 32 F oasisdct Aol t}A] 75%
SEke-& Faled 28] MR EEe T FEAE BT ¢
stalct. sl FEEte] FEAF] odveS AAs
31 25% trichloroacetic acid (TCA) £-¢4 30 mLE- oi
bl g A sgdch. odoelE 20 mLE 7}abo]
TCAE A7 8l a5Colale] LE2 F5E8} o
Holle| 25 #ef A Akt o]o14] Amberlite IR 120
(H) 7] (Sigma Co.)7} 37151 columng 3} #
obvlAbe F7 F 2N huiol gelow 4%
slelt}. £-%0-8 PICO, TAG work stationel] 4] 212
A2 A7 pH 2.22] 3148 FAAE ghEAg v)el 25
mL% Al 43 c}-2 membrane filter (0.45 um, Micro
System, USA)Z o 3}8}o] ofel [0 LE o}v| - AF AFS-
2417] (Waters)oll F<)ate] ¥4 shoit. ofw) 71%7]
Z3= UV detector (M441, Waters), column< 3.9, 150
mm<2| PICO, TAG column (Waters), integrator (M730,
Waters#l]) 5-& Ab8-3lod frelojvl Aty Hef, A

8}—9\:}\ 'CJ—“Z'.



56 FFAEAEA) A 302 A 15 (1998)

2 100 g°ll ST 100 mLE 71sted WEdA ¢
2]7] (Sorvalyg o]&&l 0~10°Cell4] 8,000 rppmo.&
1087 A E2jska A5H-E ofnfslo] A g ALg
atodch 2] 23 (¢ 2.0 cm X 10.0 cm, 80 mesh)el] t}
34 A<l polydivinyl benzene (porapak Q, 50-80
mesh, Waters) 2.0 g& £33}l £ 70 mLE 454
2 oy A&E FA oA S F3A7 &
methylene chioride 80 mLE §&8-v|2 A}8-3le] &
7] AEE &F35d 459 e & 2% sodium
sulfate anhydrous 2 A|7{&F F 48 F(40~45°CF#])el]
4] Kuderna-Danish#%] & ©]-83}0] 800 uLo| & w7}
%) ¥%skeich. o] 3o 02 uLE GC2 GC-MSo|
st & Aol -8l GC-FIDS] #M 2L
t}2-3} 7} GCE Shimadzu GC-17AE ApRL-3leie
= column-Z PGE fused silica capillary (CBPWax 20,
50 mx0.25 mm LD, 040 um)E AML3lgdy &%
program-= 35"Cel| 4] 3-;—71* x]q} % 10°C/min &%
2 105C7AA] $£2471 F oA 5C/min 52
217°CH R 424 A 30-5’-71- f+2]3}edct. injector?] &
E& 237°C, detector= 237°Co]v carrier gas+= A4
= AHE-3ke] flow rate+ 1.2 mL/min 2.2 8} split ra-
tios= 1: 672 3}dr}.

2§42 gas chromatography/mass spectrometer
(GC/MS)E ARg-3}o] #417]7)+= Hewlett-Packard 5971
MSDE AH-31od o A 79] o] &3} electron impact
ionization (EDH 2.2 8skgict. GC/MS2] 2A1zA

L % electron voltageS 70eVE 3}SI 3 ion source
temperaturet= 230°CZ 3}oir}. w3l #4138 Bxlako]
B 913 50~300 m/e .2 -4 s}oic).

e olaEe gel

GC/MSe2] B ol 2]3}o] Total ionization chromato-
gram (TIC)ol| ¥-2]% Z+7}2] peak?] AJ B34S mass
spectrum library (Wiley 138)2} GC/FIDo|A] 4%
retention index<} v w3}od gelsledct.

dat ¥ 0§

=

PAE delate] Al gAe] e 33t 4
able 13} ztc}.

SR 512-535%%2 YAl FRFe] "ajo) cha
Fokot ATz Aol Faskdc) HE-L 1147
~14.05%%. AP A] &7 =)}, o] W= A2

Table 1. The compositions of samjang prepared by us-
ing different doenjang as a main material

Type of samjang

iti L Magjang &
Composition Magjang” "l;radlpomg tra%’itioi al
oenjang doenjang”
Moisture 51.2 535 52.7
(%)
Sodium chloride 11.47 14.05 13.47
(%)
pH 4.76 493 5.53
Titrable acidity 10.7 12.6 113
(0.1 N NaOH mlL)
Total sugar 23.6 204 221
(%)
Reducing sugar 8.44 8.59 9.29
(%)
Amino-type nitrogen 48.0 450 53.0
(mg%)

"Samjang was made of magjang.
’Samjang was made of traditional doenjang.
“Samjang was made of magjang and traditional doenjang.

Al AGE HER HrlelAl dorng dee Ay
2, A g, mxg A o)l Al ghake)
A 2 Zpel7t gl7] wjEelt}. pHE 4.
76~5.53202 F&Fol|4], AA AT 10.7~12.6 mL
o2 AR At el vha wshh pHet

XM}E% AR 2o A TR 2ojYdR
o FRlgql "lak Al zuo|y 4927
o1—o 3lod 2z} A& F-7hel 2po] B w9l Hog &
5ok, F9-2 20.38~23.6%8 LA ol A, e
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Table 2. Free amino acids of samjangs prepared by us-
ing different doenjang as a main material
(unit : mg/100 g)

. Magjang &
Amino acids  Magjang ’It’lradn.mnal Trf’diti(;gnal
oenjang .
doenjang

Asp 233 171 26.3
Glu 230.6 305.5 310.9
Ser 51.1 19.2 41.8
Asn 41.6 61.3 54.4
Gly 251 29.4 26.3
Gin 20.4 48.7 49.0
His 252 13.9 25.3
Thr 458 49.5 49.1
Ala 84.8 113.1 105.8
Arg 64.0 349 104.0
Pro 65.1 97.7 824
Tyr 11.4 15.5 215
Val 63.1 61.0 77.7
Met 16.3 275 22.7
Cys 119.2 108.2 165.2
Ile 77.6 57.5 45.7
Leu 101.8 47.3 80.4
Phe 64.7 68.8 82.8
Try 110.0 2254 169.2
Lys 333 42.5 47.7
Total 1274.3 1443.9 1558.6

£ZF tryptophan<- 110~225.4 mg, cysteine 108.2~165.2
mg, alanine 84.8~113.1 mg, leucine2 47.3~101.8 mg
024 %L kS ¥.g 21} tyrosine, methionine, as-
partic acid, histidine-2- 30 mgo] 8} 2 g},

whab o) #A}ol| A = serine, isoleucine, leucine2] &+
o}, A g Abe] Aol = proline, methion-
ine, tryptophan®] §teko]|, &89 #Abol|4] glutamic
acid, arginine, cysteine, phenylalanine 52} 2] o}v]x
Abo] A hehde), 98 Fol nel, W, w2
Zol| A wo] Fi-=lo gl glutamic acid7} £ AlE
Aol A & gheko] 7HAb &gkt ®HAke glutamic acid,
aspartic acid, leucine, cystine S-0] 3+ -§-2Jo}u| AL A
Folujttio B A& #hzlo]|x] glutamic acidi} cystineo]
WS AL HA) opuln Al 2A T #3tE]gic) B A
H AnE 5 g fe] oprixat FAES glu-
tamic acid, alanine, cystine, tryptophanS-0] 17 o}7] - A}
o} P4l vt T80 &zl A E£L Qo8 &
S}

WErel M

A5 S delsle] Axg Ak Mg 23
A= Table 33 2t} HE £ el = Lk 21.96~
23.50, A A% azk-2 10.92~15.45, B bzHe 15.26~

FA54 57

Table 3. Hunter color values of samjang prepared by
using different doenjang as a main material

- Magjang &
Color Magjang Tradlt}onal traditional
doenjang doenjang
L 21.96 23.50 22.87
a +10.92 +15.45 +153
b +15.26 +17.88 +17.36

17.882] W2 vjehtom pelA] f72 date
A oI5 Ao gol A viehgdeh. gFuct £
b Al A "] dabell A AT agro] EA
ehu} o] & Al A Fieko] B8 AR o)
A2 ek & AYe] A3k va Aoy R
o AL wEY ST 2 S B T EA
2 vepgton} oJ® mechanismel] 2§+ Z1Qx]E 9
4 9l Abefolrt. g, J2e e gy Az
Aol A f-2 == carotenoidu} flavon| E-2] 3}4Ho)
FAL A golv] ofrle] ¥R B/l mRsbR
Aol A frel == capsanthin®] 244 2wl A
74 A7E SellA falEls ole] Yot Bibso]
% =g0] o] Byt 229},

MELO| BHEA BET| AR

JEIS G2zt Az $ade 44 P4
+& GCo GC-MSDE ¥4 £A% 7= Fig. 13}
Table 42} Zc). #Abe] 3|ubA] 3frjdRog amd-n-
134, alcohol - 113 , alka-
nefy 4%, ketonesF 3%, phenolff 4%, pyrazineH 3%
alkeneF- 15, benzeneF 15, 7|} 4% 5 £ 54F0) &
Asloleh, QP2 S]] 4%, EAT
s} AefAl BT Hapol 7t 26F 08 HaTe 4
Aol A gel® 7] Aol oha wstch £45) 8
71 A¥ F ethanol, acetic acid ethyl ester, butanoic
acid 5] 11%0] & Ag el TFo2 2%
5 A Bolgic). k7] A B9 mix u]-§-2 ethanol, ace-
tic acid ethyl ester7} A3 Aol x] ZEo 2 wy n)
Fo] ¥9t21} 3-methyl butanoic acid, methyl thio-(z)-
propene, butanoic acid 2,4-hexadienioc acid, acetic acid
5 butanoic acid A]3-ol] whe} WA v]go) Egic}.

whApiol Ak 4-methoxy-2-buten-1-ol, pentanoic
acid methyl ester, methyithio-(z)-propene, 2,5-dimethyl
pyrazine, 2-methyl crotonic acid®] W& w]g-o], )
Al Zzbe] 422 2-methyl-1-propanol, butanoic acid,
3-methy] butanoic acid, phenol, tetra methyl pyrazine2]
A vl go), E472] #AH-2 ethanol, 2-methyl-penten-

, esterf 73, aldehyde - 3%
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Fig. 1. TIC chromatogram of volatile flavor compounds
in samjangs. A: Samjang was made of magjang as a main
material. B: Samjang was made of traditional doenjang as a
main material. C: Samjang was made of magjang and trad-
itional doenjang as a main material.

3-ol, acetic acid ethyl ester, acetic acid, methyl pen-
tanoic acid®] ™A v]go] Zt e} LR} T )
o] BEolgir). ARFe] drli- A Z Y8R *I"%U}'&
) " A oA =7 SeE 7 733 n}--— A7y =
o] epd A Foll A A4 frefsl s AR FEEc)

Alcohol 53 %= ethanol} 2-phenylethanol—: 2E A
& gAelA 71E= A ¥olr}. Ethanol& A3 1%k
Aol ot WA W go] 2 o ko]
A g1 FHRoR F2Hnh 870 gl
w2 v]go] t}4i & 2-phenylethanol-& W& 3o 7
o] uhakE alcoholf & 713 28 87 AR
= masle] ek FAfe) & 4% 2-methyl-1-
propanol-& 4] Aro At HEE o) A
H)-§-& alcoholH Z =& Folglt). o] 9] zfelAlo|r}
MeFA] ol = 8F7] AJE-<l 2-furanmethanol™”o |1} 2,3-
butandiol™%. A& & el mel HEE el o} wix v
Fo] F& Holr}

Ester %% acetic acid ethyl ester®} butandioic acid

diethyl esteri= T A§ WA oA 725 AJRo|c).
ELTAA WY v]go] thi FA vehd ethyl ace-
tateds A0 2 AehA] Hpe] ester FAd Ho]Lpr

e FURZ ART B AY FAdA S estere)
T4 #2252 el Butanedioic acid dlethyl esters=

WAl WA u o] B Holu wazbe] 3] A
2o2 B asoleh”, el ol HEH pen-
tanoic acid methy! ester= acetic acid ethyl ester 4.t} %
HA] d]go] =2 7o) BEMog u“_;[&\,] Ay Al €=
9] 7|0 ¥ % vl glou w3are) k) A
Folrn, /\]--\—}3}-4 hexanoic acid ethyl esteri= =2}
A8 T2 esterAd RO R B A= A
ATt 2= HA v]E-E wsi)
UdE=f-2] 89l benzaldehydet= Al F Ao
Mt ZEHden 34 ATl Arteid FFo] 3

N

o] 7} gFAbE] = 74.& B o] ook, kel &by
AE 2 acidis 13202 714 woly WA v s
=3kl Acidw %— acetic acid, butanoic acid, 3-methyl

butanoic acid, hexanoic acid, 4-methyl hexanoic acid+=
BE Y Aol AEE A¥olch A DT
o] AalollA k7] AR F wA H|go] A =L 3
methyl butanoic acidy= 233} o] =30 g ZHE}]/‘—IE}
M} ol Al EAJSII " B Y A
F7]el FAEeE vepyc z}]a}]ﬂ o] A
o2l mA wlge] A3 & e AH bu-
tanoic ac1d£]— EgFolA] WA H]'%C‘} & A3
acetic acid® A} 7)) FAE 02 Jepydol T4
T-2] 3A}ol| A= 2,4-hexadienoic acid7} 3F7) /‘5‘—‘?’— Z=
WA vl go] 7bg ol ehAE el Bolshic. o] 9]
propanoic acid, pentanoic acid, 4-methyl-hexanoic acid
Lo 4RE A9 Aol et PEE ot W v
& A2 g2 Holrh

Pyrazine 5 5 A Al @74 7E % tetramethyl py-
razine-2- Natto2] E3) Q] 87| A Fo|oj™ B A&
A= 2] Do) Ahatellx] WA wlgo] Eotch
sl A Bakre] el A%H trans-pro-
penyl methyl disulfide®} B=FA}oll 4wt 74E= trans-
caryophylene-& s}, okz}, whisy} 7+-2 slyh} 8kx] o
A sl 3] AR B A G ae
AR vhseld AN Aow 2EE oj4e)
e} o] #Aloll = acid, alcohol, ester, aldehyde, py-
razine, phenol FiraEgE 5 odel £H 3w
do] ExELT o] F AR 23 E gt 3
717k gy sie) ARl we) 4AE 8] el F
Fob W ulgo] weh 4 AZ whyel e vl

?5}37]

0,
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Table 4. Volatile compounds of samjangs prepared by using different doenjang as a main material

wie] F454

59

(unit: peak area %)

Peak Volatile Magjang" Traditional Magjang &
No. compound doenjang” traditional doenjang”
Alcohols
2 Ethanol 5.93 5.58 6.63
6 3-Propen-1-ol - - 1.40
7 2-Methyl-1-propanol - 2.34 -
8 2-Ethoxy ethanol - 1.24 -
20 2,3-Butanediol - 0.44 0.41
25 2-Furanmethanol - 0.39 -
34 2-Methyl-1-penten-3-ol - 145 241
39 Phenylmethanediol 1.51 - -
40 Phenylmethanol 1.12 - -
42 2-Pheny] ethanol 1.57 1.68 2.03
44 4-Methoxy-2-buten-1-ol 3.55 -
Esters
1 Acetic acid, ethyl ester 2.95 2.42 331
3 Butenoic acid, methyl ester 1.23 - -
18 Propanoic acid, pentyl ester - - 0.27
26 Butanedioic acid, diethyl ester 0.73 0.40 047
31 Pentanoic acid, methyl ester 4.21 - -
33 Hexanoic acid, ethyl ester - 0.61 -
35 Butanoic acid, methyl ester 1.57 - -
Aldehydes
19 Benzaldehyde - 0.1 -
29 Ethyl benzaldehyde - - 0.27
52 4-Methyl benzaldehyde 1.22 - -
Acids
9 Acetic acid 523 373 8.24
16 Propanoic acid 1.85 - 0.30
22 Butanoic acid 3.01 10.74 5.70
24 3-Methylbutanoic acid 7.58 18.42 1.13
28 Pentanoic acid - 2.57 -
32 Methyl pentanoic acid - 317 4.94
36 Hexanoic acid 1.09 1.34 1.35
37 2-Methylcrotonic acid 2.10 - -
41 4-Methyl hexanoic acid 1.03 0.37 0.81
47 4-Pentenoic acid - 2.40 2.72
48 2,4-Hexadienoic acid 0.92 - 21.32
53 Phenylcarbothioic acid 1.22 - -
54 Benzoic acid 2.79 - 2.77
Alkanes
5 1,2-Dichloro ethane 0.36 - -
21 Hexadecane 0.10 - -
27 Heptadecane 0.76 - -
30 Octadecane 0.48 - -
Alkenes
17 1-(Methylthio)-(Z)-propene 5.58 - -
Ketones
43 1-(1H-Pyrrol-2yl)-ethanone - 0.26 0.74
49 Cyclohexanone 0.92 - -
50 2-Piperidinone - 0.79 -
Benzenes
4 Methylbenzene 1.73 0.44 -
Phenols
38 2-Methoxy phenol - - 0.70
45 Phenol - 2.48 -

USamjang was made of magjang.
“Samjang was made of traditional doenjang.
"Samjang was made of magjang and traditional doenjang.
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Table 4. continued

Peak Volatile Magjang” Traditional Magjang &
No. compound doenjang” traditional doenjang”
46 3-Methyl phenot - 0.20 0.19
51 2,6-Dimethoxy phenol 0.41 - -
Pyrazine
11 2,5-Dimethy! pyrazine 2.62 - 0.23
12 Trimethyl pyrazine - 0.68
14 Tetramethyl pyrazine 1.33 4.27 1.33
Others
10 Trans propenyl methy! disulfide 0.29 1.26 -
13 1-Amino-2,6-dimethylpyridinium 0.57 - -
15 Di-2-propenyl disulfide 0.93 - 0.27
23 Trans-caryophyllene 1.22 - -
Compound non-identified 30.39 31.01 30.07

"Samjang was made of magjang.
“Samjang was made of traditional doenjang.
“Samjang was made of magjang and traditional doenjang.

AE sfo|7} ol AR 22Fr) B3] AL Az
Al HAre] Alggfo] g Al ghapo] Eol AR ¥ F
7t AAH R dIFEHY 43T Fo4 Aoz
AAAE = esterfe| WA vl &L Y Holrh a2y
FHEQ vl A fall =l 384 9] 3-meth-
yl butanoic acid, butanoic acid $-2] 7|4 E7}F A3}
Al ga WA BEE & o] 3] AR Edoeg

SEN TS
2 o

2, Al A " 2 eha) Qs 4 =
FURR A 23 87te] odult A7, f-8) opv]ieAl,
7148 59 EAE PAES A g3} 2o 4
& g8 51.2~53.5%, 918 11.47~14.05%, ¥ 20.38~
23.6%, 31} 8.44~9.29%, pH 4.76~5.532] 92 =
G R, BULE EET Aol Fakeh 4
2ol H2] o}v|Abo g glutamic acid”} 230.6~310.9
mg/100 g° 2 713 gskeh. Al W, Ak,
£ e AU 27 2 E4FHGT el
EShe} 4ake] A 7] R 2R acidf 13F, al-
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