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Abstract

Five different commercial chungkukjang powders (A~E) were compared based on their physicochemical,
organoleptic and functional properties. The proximate composition of the five samples ranged from 6.07 to
8.54% in moisture, 15.31 to 27.07% in crude protein, 20.19 to 24.75% in crude lipid, 34.84 to 52.41% in
carbohydrate, and 3.69 to 5.26% in ash. The pH of the samples ranged from 5.58 to 6.11, and Hunter’s colors
showed 70.01 ~77.22 for L value, 0.91~4.64 for a value and 23.72~31.00 for b value depending on the product.
The microbial counts were 8.16~9.60 log CFU/g for aerobic bacteria, ~4.16 log CFU/g for yeasts & molds,
and 1.07~3.88 log CFU/g for coliforms. The contents of reducing sugars and amino-N were 1.89~2.41% and
2.83~17.31%, respectively. Free amino acids were mainly composed of glutamic acid, valine, leucine,
phenylalanine, and lysine. The amounts of total phenolics and total flavonoids were 108 ~302 mg% and 2.73~
9.41, respectively, with some variations in the products. However, the isoflavone contents, which were
composed of genistein (63.26~217.16 ng/g), daidzein (58.24~166.65 lig/g), genistin (2.66~55.68 1g/g), and
glycitein (12.26~17.82 ug/g), were apparently different per product. The sensory scores for color, smell, taste
and overall preference for the five chungkukjang products, which were evaluated by panels in their 20’s and
30's using 7-point scoring test, ranged from 3.20 to 4.05.
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Table 1. Proximate composition of commercial chungkukjang powders (unit: %)
Sample” Composition
P Moisture Crude protein Crude lipid Carbohydrate Crude ash
A 6.75:0.047% 22.96%0.01° 24.04%0.03" 40.51+0.98° 5.26 +0.00
B 854+0.03* 27.07+0.04° 24.75+0.01° 34.84+1.12° 4.82+0.00°
C 7.44£0.00° 2497+0.11° 20.53+0.007 42.08+2.13" 3.6940.00°
D 7.10+0.00° 15.31 +0.09¢ 20.19+0.00° 52.41+0.17° 4.32+0.007
E 6.07+0.04° 16.69+0.03 22.1240.02° 50.30 +0.82° 4.850.00°

YA, L Co; B, D Co; C, G Co; D, B Cos E, N Co.
PValues are means+SD (n=3).

$Values within a column followed by different letters are significantly different at p<0.05.
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Table 2. pH and Hunter’s color value of 5 different commercial chungkukjang powders

z
Hunter's color value®

1)
Sample pH 3 a b I
A 6.11£0.10°% 7350£0.47 2.28+0.20° 26.71£0.66 78.24
B 5.90%+0.02° 70.01£0.43° 464%+0.11° 31.00%0.20° 76.71
C 5.58%0.08° 74.49%£1.20° 2.68+£0.49° 29.87+1.61° 80.30
D 5.66£0.06° 77.02£0.04° 0.91+0.24° 2372+0.73° 80.59
E 5.62+0.06° 77222028 0.96%0.07° 23.75%1.42° 80.80

YRefer to Table 1.

DL Degree of lightness (white +100 < 0 black), a: Degree of redness (red +100 < -80 green),

+70 < -80 blue).

POverall color difference (V L+a’+b’ ).

Values are meansSD (n=3).

b: Degree of yellowness (yellow

Values within a column followed by different letters are significantly different at p<0.05.

Table 3. Viable cell counts of 5 different commercial

Table 4. Contents of reducing sugar and amino-N in 5 dif-

chungkukjang powders (unit: log CFU/g) ferent commercial chungkukjang powders (%)
s eV Microorganisms Sample” Reducing sugar Amino-N
AP T Total aerobic bacteria Yeasts & molds Coliforms A 2.24+0.212% 415+0.28"
A 9.25+0.01 3.53+0.05 3.88+0.43 B 2.41+0.007 7.35+0.14%
B 9.60+0.08 2574012 233133 c 2.19+092 407+0.04°
C 8.40£0.05 ND? 1424017 D 207£042" 283+0.08°
D 9.22+0.04 416070  2.14=1.04 E 1.8941.41" 2.83+0.07°
E 8.16+0.04 2.09%0.12 1.07=£0.16 1)Refer to Table 1.

YRefer to Table 1.
Not detected.
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Table 5. Free amino acid composition of 5 different commercial chungkukjang powders
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(unit: mg/g)

Amino acid

- D
Commercial products

A B C D E
Aspartic acid 0.00£0.007% 0.00£0.00° 0.00+0.00° 6294067 0.00+0.00°
Tyrosine 24,78 +0.39° 33.94+0.49° 14.87+0.33° 4,79+0.08° 11.99%0.10°
Glutarmic acid 160.45+0.89° 219.78 +2.47° 102.14+053° 40.95+0.85° 30.09+0.50°
Alanine 86.79+2.33° 0.00£0.00° 30,81 +0.81° 10.65+0.37° 7.37£0.21%
Cysteine 14.97+0.33 0.00£0.00° 422+0.33° 2.30+0.26° 1.04+0.04°
Valine 134.35+4.28° 256.13+0.83° 40.48+0.36° 24.82+0.08° 0.00+0.00°
Isoleucine 0.00£0.00° 0.00£0.00° 0.00£0.00° 0.00+0.00° 0.92+0.06°
Leucine 145.93+0.27° 250.27+0.64° 25.67 £0.48° 12.93+0.03° 2.31+0.13°
Phenylalanine 415.38+0.30° 540.06 +0.32° 67.84+0.02° 20.14+0.05% 21.27+0.06°
Histidine 62.94+1.84° 0.00=0.00° 19.06 +0.30° 3.2340.01° 252+0.13
Lysine 185.89+0.59° 279.70+0.78° 35.24%0.15° 13.13£0.01¢ 10.50+0.45
Ammonia 27.13%0.80 43.42+1.74° 19.14+2.09° 14.32+0.49° 9.06+£0.84°
Arginine 0.00£0.00° 0.00=£0.00° 0.00=£0.00° 0.00£0.00° 699031
Proline 0.00£0.00° 0.00£0.00° 0.00£0.00° 0.00£0.00° 76.06%0.15%
Total 125861 1623.30 359.47 162.55 180.12

YRefer to Table 1.
PValues are means*SD (n=3).

PValues within a row followed by different letters are significantly different at p<0.001.

Table 6. Total phenol and total flavonoid of 5 different
commercial chungkukjang powders (unit: mg%)

Samplesl) Total phenol Total flavonoid
A 259.20+0.08%%Y 9.41 +1.43"
B 302.67+0.14 6.47+0.15°
C 114.75+0.20° 2.73+0.28°
D 115.20+0.06° 477+0.12°
E 108.72+0.15° 3.63+0.03¢

“Refer to Table 1.

?)Values are means £SD (n=3).

Values within a column followed by different letters are sig—
nificantly different at p<0.001.
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Table 7. Isoflavone contents of 5 different commercial chungkukjang powders

A
o
[e)

(unit: ug/g)

: 1
Commercial products )

Isoflavone A B C D £
Daidzin 7.19+0.267% 9.17+0.07° 1.70+0.49° 1.70+0.14° 2.37+0.19°
Glycitin 413.05+8.39° 450.33+2.68° 526.57+12.22° 722.38+2.56° 637.33+29.43
Genistin 21.344+0.59° 64.40+£1.03° 104.58+52.69° 18.98+1.34° 23.58+3.24°
Malonyl-daidzin 99.80+5.87" 113.26+7.13* 72.07+6.12° 65.27+2.71° 104.74+20.84°
Malonyl-glycitin 126.17+3.30° 154.18+0.28° 60.21 +2.28¢ 168.38+11.20° 21.87+9.60°
Acetyl-daidzin 29.83+5.40° 2427+3.18° 23.26+3.03° 28.38+6.14° 132.43+16.77°
Acetyl-glycitin 388.94+12.40° 370.34+6.64° 246,87+ 20.63° 44332+312° 286.62+17.42°
daidzein 293.12+16.20° 42374 +2.07° 281.34+10.66° 175.88+7.73° 169.19£0.78°
Malonyl-genistin 0.00£0.00° 0.00£0.00° 0.00-£0.00° 0.00+0.00% 0.00=0.00°
glycitein 1.97+3.41¢ 0.00£0.00° 41.33+258° 14.860.45° 254.79+6.24°
Acetyl-genistin 465.64+16.48" 308.16£2251° 161.11+10.39° 21428 +11.22° 97.21 +253°
Genistein 191.76+1.12° 257.87+1.83° 307.62+3.36° 55.46+1.37° 135.26+2.95"

YRefer to Table 1.
MValues are means+SD (n=3).

¥Values within a row followed by different letters are significantly different at p<0.001.
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Table 8. Sensory score of 5 different commercial chungkukjang powdersl)

Sensory quality

Sample” Salt Bitter Sweet Roasted Overall Value of
Color Smell tast}e, taste taste taste preference product

A 44011277  360£127°  265x1.31% 3.10+129° 310+125° 445£154 375=1.25% 3651427
B 4.85+0.8% 3702189 350%1.76° 3.40*£150° 3.20£154® 390x1.26® 360+131"  325+129®
C 4.75+1.33 450+132*  355+128% 405+164° 390+1.12° 475+121° 405%+115° 400+1.12°
D 3.25+1.02° 370+117*°  270%126% 305+150° 295+1.10° 340*150° 3.20+1.06° 295+1.28°
E 485+1.18 430+142° 295167 375+197° 325%1.20% 395+147° 38+127® 375162

YSensory evaluation was conducted by twenty members of panel using scoring difference test and sensory scores from none
at all or dislike extremely (1 point) to very strong or like much (7 point).

PRefer to Table 1.
values are means*SD (n=20).

PValues within a column followed by different letters are significantly different at p<0.05.

2 T 33Ee ko] AdALR FA vehwth(39).
Glycitin-& 413.05~722.39 ug/g 9] &=& el on],
CAEZ 7M=& &3S bl Aot Acetyl-glycitine
246.87~443.32 ug/g 52 DA B} M L e
el gitt. Daidzein(169.19~423.74 ug/g)S BA &7},
acetyl-genistin(97.21~465.64 ng/g)S AAE7}, genis-
tien(55.46~307.62 ug/g)-& CA 87} 44 744 w2 eps
el gl Lee 5(40)2 A5 AFAE LREARE AR
o} A Zet 3teko] daidzein 895.7 ug/g, genistein 58.15
ug/g o2 ¥msted B Adfels via Abo|dF A el )

DA F(A~EA Al Z)ell thEk o] 313hA], @ EA4s} g
THA 7)1 e A wlastsdeh Al A o] ok
QR B 607~854%, ZMA 1531 ~27.07%, ZAY
A 20.19~24.75%, BH3HE 34.84~52.41%, 23] &
5.26% W9 = vrebg}. A1 &2 pHE 558~6.11 4503

, 0o Ak A 5ol upel ef7ke] Aol E Mo|wA
L3t 70.01~77.22, a%t 0.91~4.64, bk 23.72~31.00& }e}
Wik Rl E E2olxd & AlF-S 8.16~9.60 log CFU/g,
Folet ARE ~416 log CFU/g, AT 1.07~3.88
log CFU/g9) +2& nyth A5 93 =2 1.89~
2.41%, o}vl el A 2 E 2.83~7.31%°1RoH, fEobnl

—rl—_
OX

= S . . :
- = ) ) A A2 glutamic acid, valine, leucine, phenylalanine, ly-
A58 F5AALE $5te] A EFeat 20~309 et sine 9] €02 ¥A Uehdrl Y=g Bue] & #E g
[+ =1
A 2098 Ao 2 ASAtd gk T B gA] A

A, 2t ol thsted A3 3 obE, A=A B AR
H5A 3712 AAskde) olw HFrkekEal M(color), WA

28 108~302 mg%, = et xol= kS 273~941
mg%Th ol FehE e AFAPHE Z AolE Moy
] genistein 63.26~217.16 ug/g, daidzein 58.24~166.65 ng/

al (] ]— 2~u} ol 22F U]— 3] 3 }3Z
(smell), SHCRZE, 3, =94, TR 5 AP V188, AF o istin 266~55.68 ng/g, glycitein 12.26~17.82 ug/g
) Fel A AAE Table Soll ek Rleh. A WAl 2o o g g FA9KEE AR DN 2030
et {52 325~4.85 W2 Bl EA®7}F 7H4 %9k o HEEL Az A P4 v S AukA 75T BrloA
3 DA EE 7P JeheHp<0.05). WAl FrtellAE 360~

1309 991 ZH ARE el 9142 Aol & Bl sk
o W9 AR A9 260-3m2A AL e 3

2 welRA ARE el FAHA Fol7} Asich £
o S A 305-4059 WA A el

590~405 +F o2 WmA I BAS e oo}

dAtel =2

i B =ES wH e/ e dEem o) Folxl A
fro)d <l Ael= gxdvh ©ube 2.95~3.90 W 24 Ak o] d3oln R o] 7FAL= L)

Aoz e FAE Yot 58 gtellM = 340~
475 H9)e] Ao ® CARE 475 DARE 7P ¥& 340
< Btk =3 A8E] Ay J|sEe CAEY MR
FE A 4058 Yeblde, 7B 3 B3-S DAER
Al 3208 vrebi ek AHEA oﬂxi‘* AR CAE7} M =
< HA (4000 YeERY A DARRIS)E 7 Joro)
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