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Abstract

The effect of the extract of mug-wort on the flavor of Chung-kuk-jang was investigated. It was tried to
improve the flavor of Chung-kuk-jang and to remove the off-flavor, by adding the extract of mug-wort
with water or alcohol to Chung-kuk-jang.

1. 13 peaks were separated and 10 of them were identified by extracting the Chung-kuk-jang with
diethyl ether and separating the extract with SPB-5 capillary column. 4-methyl pyrimidine presented
in the largest amount and 2-methyl pyrazine, dimethyl pyrazine, 2,3-dimethyl pyrazine, 2-propanone,
2,5-dimethy]l pyrazine, ethanol, limonene, 1-hexanol and 2,3,5-trimethyl pyrazine were identified
which amount decreased in that order.

2. The amount of 4-methyl pyrimidine and 2-methyl pyrazine decreased after the 10 day of aging, while
that increased with the initiation of aging. The amount of 4-methyl pyrimidine and 2-methyl pyrazine
was more abundant than other detected compounds in the Chung-kuk-jang which was added with the
water extract of mug-wort.

3. Sensory evaluation showed that addition of the water extract of mug-wort decreased the off-flavor of
Chung-kuk-jang at the concentration of the water extract of mug-wort, the higher the off-flavor.

4. When the headspase volatiles of Chung-kuk-jang were analyzed using Electronic Nose system and
obtained data were interpreted using characteristic patterns of aging time and added mug°®§wort
extract then showed that the water extract of mug°§wort more affected the changes in the flavor
component than the alcohol extract of mug-wort.
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Table 1. Chemical compositions of mug - wort and
soybean

(unit: %)
Component . Crude Crude Crude
Material Moisture protein fat fiber Ash

Mug - wort  7.80 1619 174 1556 1021
Soybean 11.56 3376  7.15 7.63  4.60
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Table 2. Symbol for the Samples

Aging time (day) 0 10 20 10
Extract added (%) Solvent
0.00 T,-0 T,-10 T,20 T0-30
0.01 Water Ty W-0 Ty -W-10 Ty 0-W-20 Too-W-30
Alcohol Tyo-A0 Ty0-A-10 Ty o-A-20 Ty p-A-30
0.05 Water T, 0s-W-0 Ty gs-W-10 Tpos-W-20 Ty 0s-W-30
Alcohol Ty 0s-A-0 Ty 45-A-10 Ty 05-A-20 Ty os-A-30
0.10 Water Ty~ W-0 Ty, W-10 T, 1c-W-20 T, - W-30
Alcohol T, ,;-A-0 Ty ,-A-10 T, ,;-A-20 T, 1-A-30
0.20 Water T, -W-0 Ty, W-10 Ty~ W-20 Ty - W-30
Alcohol Ty A0 Tyo-A-10 Ty ,-A-20 Ty5-A-30
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propanane
2-methyl pyrazine

2.6-dimethyl pyrazine
2.3-dimethyl pyrazine

ethanol
1-hexanol
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Table 3. Identified flavor compounds in chung-kuk-jang

Retention time

feiih) Compound Response factor
1.24 2-Propanone 0.207
293 Ethanol 0.109
4.83 2-Methyl pyrazine 0410
524 4-Methyl pyrimidine 0.306
6.29 1-Hexanol 0.104
7.49 2,6-Dimethyl pyrazine 0.611
7.81 2,3-Dimethyl pyrazine 0.362
10.96 2,5-Dimethyl pyrazine 0.399
13.18 2,3,5-Trimethyl pyrazine 0.463
23.92 Limonene 0.117
— ]

Fig. 1. Gas Chromatogram of flavor components in Chung kuk-jang added water extracts of mugnort
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Fig. 2. Gas Chromatogram of flavor components in Chung kuk-jang added water extracts of mugnort(silylation by

BETFA)



2=(Artmisia asiatica Nakai) F52°) =% Flavorl TIXE 93 119

gl At Ane visd Zow B £ 3o, &
(1993)9] alkyl pyrazine?t7} A=329 Fa HALE
olg} Wit A7 Aet® ARs= Adelrt 1y

1)r v} £(1994)¢] head space2 ©]&-&F HF] 7|4

Ao Bud J&3de Zolrt e, o=
?} As BAES EHARNA 2w 432 B
SEd=

715 AERdAY B
dlo] wj-g Fask Mrt
ZHH = head space
ol 24 FHE 7K
EH%P D}»x%o] AL_hg—}j_ o)
etherol] ] 23 &
AM@gol gxd F 3l

A AN E o) Fe HAEES 54
2go ofs) ofvjitel ¥3le}
o HgF At YAHE F dom,
FAE o Fol AL WA ZEG <
g o)t EFFH oz ol EX

B AFoA ER1E pyrazineFE T2
FAEUR] sFERA ols AT Z
Ao tEF EHAH 7FEAEY 7)o %‘
g s BEAEAM F2 whilld, ojn]ite]
g3 gy 52 0}1:]‘_,—_444 ¥k & amino-sugar
vkgo oA AAEE Aew HuH v JrkiEEs
& &, 1980).

53], 21993y H=Fe] 54471200 mE alkyl
pyrazine 9] Hslol st ZALeA  2,5-dimethyl
pyrazines} 2,3,5-trimethyl pyrazineo] 3= A|Ze] 7]
34 vAe gl Aty Bag v e o=
A2 WAAEES ABFESEAMS 7HsAo Sle
o2 B o B Afr de Ade AAAGe] U
EAupgolgt . AzbEd

gy, B AeME # 51988 A 519949
Aol HEZ %o T8 WAROE 2VH cineol,
camphor, b-thujone, benzaldehyde &2 H2}=A] 2%
= o] Ade o] WAPES BN st F
F7] F5e 9% &9 FEW, 22|32 Tenax trap®l
Why-g o] 8337 “H"vj“’ﬂ sy

¥ jﬂ o_>|_’,
20 de
=,
O
T
)
o
il
oo
2
o e

O+

fd

o iQ
l‘E

o

it

1o

2

)

oX

=2

o fr
fil ox njo
it

i oe
=

o
o} gzmlaeM
d

o

uted

X

Am ol
m\né r;cél X

,ﬂ
o
g L
X
)

N R

“L" >
099

(s

p

rlr >i

- ZATEA
A 927 &7 Aoz "@4 ot
HIAEL =M 12H00 2 HAN RS #5)
&9 EFEE ¢FE FEEL AN B
X471 S AR Wsks Table 42 59 2t}

Table 4. Change in flavor components of Chung-kuk-jang
during the aging with water extract of mug-wort

(unit : pg/g)
sarig{:pound 2-Methyl pyrazine ~ 4-Methyl pyrimidine
T,-0 23.30 2230
T,-10 55.40 55.20
T,-20 54.60 34.00
T,-30 27.40 20.70
Ty o-W-0 26.60 23.90
Ty o-W-10 57.40 53.70
Ty0i-W-20 51.40 41.60
T, - W-30 47.10 36.00
Tyos-W-0 24.50 21.90
Tyos-W-10 45.80 53.40
Ty 05~ W-20 39.60 32.00
Ty 05 W-30 50.10 41.10
Ty - W-0 16.20 16.30
Ty W-10 56.20 55.60
T, W-20 69.70 54.50
Ty 10-W-30 19.10 16.40
T, W-0 24.40 21.90
T, - W-10 4820 47.40
T 0-W-20 47.80 38.20
T~ W-30 41.15 41.00
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Table 5. Change in favor components of Chung-kuk-jang = :
Az g9 Sugawara(1991)¢] B. natto

during the aging with alcohol extract of mug-ort o]Z)5t
(it B8 o sjah gl PlgRe] ATINE W W
Compound 2-Methyl pyrazine 4-Methyl pyrimidine |3 ¥2skdnt. Egh 2,3-dimethyl pyrazine™ 1 &
Sample W P Aok Yot $47I7k] we o
ToorA-0 23.20 2150 7 Ehee AL B4 A
Tyo-A-10 46.90 41.00
Too-A-20 46.60 31.80 B2t
ToorA30 1o 5 S471PEE AT AR HEEA AT Table
Ty05-A-0 23.00 21.40 s v sow =
Tpo5-A-10 61.70 75.20 6 ';< GGG i
T, -A-20 42.30 31.60 A=A Wl e 2wt 5410, 20, 304 =
Ty 0s-A-30 14.30 12.00 T iz 555 ks Akl F9HY A
T, 0-A0 25.20 23.00 ol YERAA] &ttt
T, 0-A-10 73.10 75.40 T8 Shnutty odor)> %9 EFEFEH YILF
Ty 10-A-20 59.50 42.70 EE9 Hrto] BErE 3% Stg ¥ »hon,
Ty 15-A-30 71.90 56.20 A7 0= &9 EFEE 02%7°] HEZ7 H|
Toap-A-0 25.40 22.00 wetg e 753 vk »7]x] Bil= Aoz Hrt
Tya-A-10 3940 50.00 HAS o] dFLHREFEE 02%70] YRTRT B
Tope-A-20 68.50 57.30 A HrpEQ
ToxA-30 2940 35.00 o] A= %9 2EE T B FF v|ZN
Table 6. Duncan’s multiple range test for sensory scores of Chung-kuk-jang
MeasurementsampleAging time (day) 0 10 20 30
T, 5.00 + 0.00° 5.00 + 0.00° 5.00 + 0.00° 5.00 £ 0.00°
Toor-W 520 + 1.03° 410 + 185 490 + 120° 490 + 0.74
Ty W 430 + 1.95° 400 + 163 4.80 £ 1.75° 490 + 137
Ty W 460 = 196" 460 + 143 440 + 1.58 5.10 + 1.29°
Flavor Ty W 430 + 1.95° 4.40 + 1.78° 530 + 2.11° 540 + 0.84°
TyorA 4.50 £ 1.58° 5.00 £ 0.00° 490 + 2.85° 530 + 1.34°
Tyos-A 460 + 1.65 460 + 1.58 460 + 232 4.80 + 1.93°
Ty A 530 + 1.83° 410 + 1.73° 480 + 235° 570 + 1.70°
TynA 530 £ 1.89° 4.80 + 1.93° 4.10 + 2.56° 5.30 % 2.00°
T, 5.00 + 0.00° 5.00 £ 0.007 5.00 £ 0.00° 500 + 0.00°
Toor-W 500 = 1.70° 530 + 1.83° 5.80 + 1.40° 6.10 + 1.3
ToosW 3.50 + 1.78" 4.60 £ 1.58° 450 + 1.18" 550 £ 1.27°
Ty W 400 £ 1.25° 470 £ 1.89° 420 + 1.69% 5.10 £ 1.20°
Nutty odor Ty W 330 = 1.89" 430 +2.11* 3.60 + 2.17% 3.00 + 133
Tyor-A 450 £ 207 490 + 145° 430 + 1.89" 520 £ 1.93°
Tyos-A 410 £+ 1.85% 460 + 1.84° 4.60 + 1.58° 510 + 1.73°
Ty A 450 + 2.12° 450 + 222" 420 + 2.47% 3.80 + 1.62%

T, A 370 + 2.71° 340 + 237 2.80 + 2.30° 2.90 + 1.85°
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Table 7. Duncan’s multiple range test for sensory scores of Chung-kuk-jang
Measurement Sam[ﬁfing Hiree: (dlay) 0 10 20 30
T, 500 £ 0.00™ 5.00 + 0.00™ 5.00 £ 0.00° 5.00 + 0.00°
Tyo-W 400 * 1.89° 450 + 1.18 390 + 238" 370 + 0.82°
Toos-W 430 + 1.95% 470 = 1.34% 4.60 £ 2.17° 4,00 + 0.67°
Ty oW 6.00 + 1.56% 480 + 1.62% 5.80 + 1.40° 510 + 1.10"
Off-flavor Ty W 7.00 £ 1.63° 570 £ 1.49° 6.10 + 1.85° 6.60 £ 1.07°
Too-A 450 + 1.72% 420 + 2.04° 570 + 221* 390 + 1.73%
Tyos-A 570 £ 1.49™ 3.60 £ 1.65° 530 £ 2.26° 370 £ 1.70°
T, A 6.70 + 2.00° 570 + 1.89% 510 + 2.60° 500 + 2.11%¢
Toap-A 7.50 £ 1.51° 6.60 £ 2.17° 6.10 £ 3.03° 6.30 £ 275"
T 5.00 * 0.00° 5.00 £ 0.00™ 5.00 + 0.00° 5.00 + 0.00°
Tyo-W 500 £ 1.35° 520 + 1.32* 6.80 £ 1.62° 570 + 1.25°
Ty =W 410 + 1.91* 500 + 1.15™ 530 + 1.83% 5.50 + 0.97°
Ty W 400 £ 1.56™ 3.80 + 1.55"¢ 3.90 + 1.79" 5.10 + 1.60°
Overall eating quality Ty W 3.00 £ 1.56° 340 + 1.78° 2.80 + 1.87% 340 + 1.78%
Tyor-A 490 + 2.182° 540 + 097 3.30 + 1.64% 570 + 1.83°
Tyos-A 400 + 1.56™ 5.10 = 1.66" 4.00 £ 2.00™ 570 + 1.83°
Ty \6-A 340 + 1.65% 390 £ 1.97% 390 £ 273" 450 £ 1.27°
TyA 2.60 + 2.17° 360 +2.50cd 230 £ 1.83° 2.90 + 2.02°
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Fig. 4. Principal Component Analysis on the odor of
Chung-kuk-jang by ENS (Water extract of mug- wort was
added at the concentration of 0.01%).
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