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Abstract

Considering the development of fusion ingredients from red ginseng and Cheonggukjang (soybean-fermented
food), their commercial powders were evaluated in their Hunter's colors, volatile compounds, and sensory
properties depending on manufacturing companies and mixing ratio of both powdered products. Hunter's
L, a and b values of red ginseng powders were 75.56~85.50, 1.90~6.30, and 23.29~35.08, respectively, while
those of Cheonggukjang powders were 64.96~71.69, 4.64~8.30, and 30.45~36.50, respectively. Volatile
compounds were mainly composed of hexanal, B-pinene, methyl benzene, 3,5-methyl propyl nonane, 2-propanone,
decane, and 2,8-dimethyl undecane in red ginseng samples, and of 2,3-butanedione, decane, 2,2,7,7-tetramethyl octane,
and 3-methyl butanal in Cheongguijang samples. Total volatiles of the mixed samples decreased as ginseng decreased
and Cheonggukjang increased. The mixed sample of both red ginseng and cheongguljang in same amounts was
the highest in its sensory acceptability, which was composed in the order of 2-propanone, 2-butanone, pentane,
hexanal and 3-methyl butanal. The above results indicate that red ginseng and Cheonggukjang showed a potential
as fusion ingredients for preparing new functional products through further processing.

Key words : red ginseng, Cheonggukjang, color, volatiles, organoleptic acceptability

N B2 A7),

%ﬁ‘:‘(red ginseng)-& 4~6dZ Tab-E FA|, S2, AgS

DA AEY) =2 3 A7) e EC) P F8

-

N

} %53t glo] A&AE 43 A FMLe B AE
ZdaAe] AQAl o] & SE3 Y28 Egle] AFEAL
S B g agolt) o] F 87 K33 93 WA
51114401]/‘1 EH HAE d\JH A T s g8

T 7HEESY o] & RS /Hd ez

o

r&":m
r

*Corresponding author. E-mail : jhkwon@knu.ac kr,
Phone : 82-53-950-5775, Fax : 82-53-950-6772

x4 59 39 o= lgaa AR B,

@r‘r}_g— 2 FEAE AL FEAIZ kA2 o AR
WS ATl g AMEE 3 Sl Ste] ofejata e
= WEd AN 2 43 A8, e~ 2,
ddstag, Fdan 328, g, gAg

Al

, AR, HEE02E, 7 2 Bk, AR A
ol geAA JTHD. Tl Az Bt ?ﬂ-’ﬁih
T*nu CA g A2 Ao wE S FA54

HI@R37t glom, ZAte] o] 43 sjdvis

#Obmﬂ}fﬂrﬁ"im?ioi

o
N
)

o o
R

j‘_-lo.u

?_

f

- 483 -



484 S AZAAFE A A|13E A4E (2006)

©
Az6), T8 L G Ax(7.8) Fol AUk =g, Tite
715 =9 DA FAVL e gold B3 AF2E F
Akt 71540, B4t F /1% 2 4=310), 714
& EAHPAD o] Exd b Aok

A ZAe WFE Bacilluss: AT &@7)7F HF3AI7
AEo2 PP 3, 218G A L NFAAL AR
7, Ed gells, okl 2 ksl T 22 A% 7154
< /e Feg duiA ith12,13). H=5% dRe 54
< U5 o] Beflof] & 5745 W AE7)s
< 7He A EC] AAEE RAolth14,15). =3 &
ARNE A% ATEE T FF6,17) 7 FFTF(18-20)
o W& FAEA, CaC0s 3/t e v B3 g4
S A IH21), B-cyclodextrin®] ‘HAj et &t ¢3hAIH22),
71919t 7 A7t o o|F AAEH23), FFHYucca
shidigera) F+2& Z7tl] 23 3w 7R &3H24) Fo] 1
H v sk §, A5l @) B3 dFEE 54
T AR s 2 iy 2 F 5 AR
H]3(26,27) ol Uth

Ao} 2o] 4 A5 42e] B, FE E Al 5ol
7 Ad7e Hlwd Bol FIPHAY F IR &S
Vo] BElE dE ofF nlujg ARt} et
TolMe 34 A=x4e 163 7158E 133t

R Eav

T A 2 Ax@), LT AZXOG), dS8RE
! o]

)

udt
<

e
e

=

=

Ho
ol
i
olr
4%
o
=

I
iy

>
E
3
32

o r o

e
rlr
o

ool A%, A9 4E 2 B0

7FatAct.

it

tu c0 o B X
ofp
Y
o
ox
tlo
A
fm
_chv
X
rad
e
2
‘;E
o
H

M
2
ol

>
=

29wy

A=

4 BEA B 632 JAF AlF(RGE) T PQIAT= o)
A Az a2 2 6d AFPRGS, PRGOS 42 7]
A, AR EEAEE 2] GOE Al Az3 o
A 7EA(A, B, C, D, B) AlE-S Yol A st] AEafdol
A Z4zE st o™ A240) Al BashEA Add)
A3 T

SAHPRGS) 2 HFAD) L] T &L oujdy
2 ulgto 2 91, 8:2, 7:3, 614, 5:5, 4:6, 3:7, 2:8, 1:98 AA
sRon, TP F ELS 7 SR AFS F AL
718 ARSI AABKAT 7|4 ERET A2 AlRRA
SAREY PRGSS} A7 B DE MA@ olfe Ao
T AEolA 5 WA VI RE /e AR HriE
A7) W Eolt

M

A e WAVHL=97.79, a=-0.38, b=2.05)0. 2 B4 3 A
Z}A|(CR-200, Minolta, Japan)Z- ©|-8-3lcd L(white +100 «—
0 black), a(red +60 < -60 green), b(yellow +60 <> -60 blue)

2 LEZ(= VAL Ad AV )& 47 238

e

g

LM o

A HEL Jook Ahne] HPH(28)ol F3ted purge &
trap concentrator(3100, Tekmar-Dohrmann) 9} GC-MS(6890,
Hewlett Packard Co., US.A)E Al&3le] =31t &,
AlE 02 g& 40 mL £32] vialol] ¥ 60°CAlA 158 Z<t
YE7IAR purgeA]71HA 3] RS Tenax/silica
[charcoal Z & (Tekmar-Dohrmann)ef] &2FA]7] 3L cryofo-
cusing module(-80C)ol| 4] focusingd}ith. 18 th& 220T
A 60 T E FHAAX GC Hylell Soi7} 2=
3t oju EzAo = AL HP-Wax(7.5 m, 250 im
id)e} HP-5(30 m, 250 ym id)& A2 ZH S AHE8HA
i, &8 2EE 2714 0Tl L5E =& F 1I5T7A=
2.5C/min, 45 C7}A]+= 5C/min, 110C7+A] = 10C/min, 21
0C7kA] = 20°C/min 5-23}A] dlar 210TCl A 305 Z9t
FAEFA ek 283 o] Ft dEVEAe $E 2 205
psi, transfer line2] 2+ 155C, MS9] ionization potential
2 70 eV, split ratiow= 10:1-& 742} A&t £2l9 3L
A Qo] 48 7z} %9 mass spectral data®} Wiley
library®] 2213} Hlm 3t HAStATh

x|

o

A
L

>

sdAM
HEUALE Aol B5o] S50 8

] 3
Fokol TAT A7 B5H F4 o)

I

EANE|

AP A7e] EAAe]= SPSS software(ver. 12, SPSS Inc.,
USA)E o] 8-3lo] ¥-4HE2A] 3} Duncan’s multiple range test
(a=0.05)E A3tk

Za o nd
E4 TY ARy SY ulw
FAkTh A2 Bake] M= 22t 2% A7he Table

Lol ERiSlct WA BAEEe] Mg Az 3jAle U8



4 A5 £ 2o HE

Table 1. Hunter’s color values of red ginseng and Cheonggukjang
powders

, Color values”
Products
a b JdE
JRG6 7768 630°  3508° 3926
Red ginseng ~ PRGS 7556 4800 2048 49
PRG6 85.50° 190" 232 46
A 6496 830 3630° 4823
B 769 464 3045 3824
Cheonggukiang C 68.85 7500 3650°  4430°
D 68427  TI1F 3516 4362
E 02° 506 327F 4083

YIRGS: red ginseng powder manufactured by J company from 6 years old roots.
PRG5 or 6: red ginseng powder manufactured by P ginseng union from 5 or 6
years old rtoots.

A~E: Cheonggukjang powders manufactured by different company.
I whiteness, a: redness, b: yellowness, AE: overall color difference.
*“Means (n=3) with different letters within a colm are significantly different (p<0.05).
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Table 2. Volatile compounds of red ginseng powder
Total ion countsx10’
Compounds (Ill’{]i];l) Red ginseng

JRG6  PRGS PRG6

Pentane 67 815 35077 1499

2-Propanone 7.8 2292 4687 3,001

Formic acid 90 nd® nd 2,145
2-Methyl propanal 93 nd L1027 nd
2,2-Methyl propanal 12 nd 1057 60
2-Butanone 23 56 340t ud

3-Methyl butanal 14.6 2,164 3115 1,107
2-Methyl butanal 149 228" 200" 852
Heptane 163 nd 970° nd

Pentanal 67 95 9B 566

Methyl benzene 196  3651° 809" 1567
2(3H),5-Ethyldihydro furanone 200 273 nd nd

Octane 202 nd 1,300° 1,940°

Hexanal 206 4273 5033 2523
Cyclotrisiloxane 210 nd nd 128
1-Pentanol 2.1 nd 358° nd

Heptanal 234 L4 1467 7z

a-Pinene 28 2088 4510 3
Camphene 241 nr nd nd

3-Methyl nonane 245 nd nd 298

{3-Pinene U7 386 L1500 1324

Decane 249 nd nd 8817
Myrcene 250 353" nd nd
Cyclotetrasiloxane 25.1 251° nd nd
2-Heptenal 252 362 673° 536"
Octanal 255 1,870° nd nd

2,2.4,6,6-Pentamethyl heptane 257 nd nd 2,123°
3,5-Methy! propyl nonane 25.8 nd  1,6749° nd

2,8-Dimethyl undecane 264 nd nd 5,116°

5,5-Methy! propyl nonane 26.7 nd nd 1,338

213 nd 517 nd
276 477" nd nd

*Means (n=3) with different letters within a row are significantly different (p<0.05).
"Not detected.

Benzaldehyde
Cyclopentasiloxane
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Fig. 1. Overall acceptability of Cheonggukjang powder.
*“Means (n=8) with different Jetters above a bar are significantly different (p<0.05).

Table 3. Volatile compounds of Cheonggukjang powder

Total fon countsx10*

Compounds (51;) Cheonggukjang
A B C D E
Acetaldehyde 60 3306 33 nd nd 2929
2-Propancne 78 o’ 1809 6146 nd 1,541
Methyl acetate 90 1,794 nd 13200 nod  928®
2-Methyl propanal 93 2224 nd 2237 nd  1603°
2-Butanone 123 nd 2704 6722 678" 391"
2,3-Butanedione 139 1,158° 34710 18,587 27,966° 3,225
3-Methyl butanal 146 4261' 488 3927 809° 2816
2-Methy] butanal 149 21000 nd 153" 44 1299
Pentanal 167 565° 2166 629 2340" 792°
2Methyl-1-propanol 182 986" nd  212° 222 82
Dimethyl disulfide 192 862° 78 1240 P R
3-Methyl heptane 93 od nod 554 nd 1316
Toluene 195 409 509 410 251° 1267
Octane 202 1281 2,059° 3,18 901° 390
2-Octane 204 nd nd 23" nd 2462°
Hexanal 206 558 4811° 1411° 966" 1,188
5-Methyl-3-hexane 24 152 nd nd nd  nod
4-Methyl-3-hexane 206 265 nd nd od nd
IMethyl-I-butanol 223 790" od 2T 25F 378
22,6-Trimethyl decane 224 nd 316 234 224" 190
22 Dimethyl octane 226 396" 603" 321* 398" 19¢°
335 Trimethyl heptane 229 252° 462 nod 256 220°
Trimethyl oxazole 20 nd 2314 3135 %4° nd
|-Pentanol 21 34 48 nd ond nd
2-Heptanone B2 od 1507 462° 697 235
4-Methy! nonane 23 310" 5600 308" 1 204
2’2’6’1(:;;1";““’“”1 B7 w188 15 B 137
a-Pinene 28 nod 179 1520° nd  nd
2277 Tetramethyl octane 243 1,529 1491 1984° 1,689° 1,412°
226 Frimethyl octane 246 726° 3445 S07™  470%  so9®
{3-Pinene 247 29" 453 43 18°  nd
Tetradecane 249 5300 205 194 201° 173
Decane 250 3038 3005 3088 305 3030
2-Penthyl furan 251 381 5315 661" 330° g6
2-Heptenal 253 268" 637 345 415 283
1-Octen-3-ol 269 433 1450° 654 nd 390
Benzaldehyde 274 nd 601" 890F 303 534
Tetramethyl pyrazine 278 nd  nd 646 217 nd

*Means (n=3) with different letters within a row are significandy different (p<0.05)

"Not detected.



AT AT Y 229 A, e AL 2 B5F Ves 487
Table 4. Volatile compounds of the mixed powders of red ginseng and Cheonggukjang
Total ion countsx10*
Compounds (ﬁ) Red ginseng powder : Cheonggukjang powder
91 82 73 64 55 4:6 37 2:8 19
Pentanc 67 2,115° 1840° e 158™ 1769 1375 1257 1069* 669°
2-Propanone 82 50660 2,995% 1,814° 1530°  4019° 1,454" Ly 307 1,128
2-Methyl propanal 93 nd” 722 nd nd 645" nd nd nd nd
2-Butanone 123 2075 1,920° 1,825° 1,805° 1,996° 1.871° 1,783 166l 1179
3-Methyl butanal 146 1,869" 1,728° 141 123 13t L1 144t 1,005 741°
2-Methyl butanal 149 1339°  1,193® 998> 894° 999" 850° 858° 746° 461°
Heptane 163 41r° Y21 204° 19%0° 293* 23 2 203° 249"
Pentanal 167 500° 484° 395 378" 408 354" 341" 345" nd
2,4-Dimethyl furan 176 nd nd nd nd nd nd 209° 241° 245"
Methyl benzene 195 628" 457 41 525" 620™ 48 391° 713® 879*
Octane 202 1,125° 520 381 356° 309 m* ur 148° nd
Hexanal 206 3,007° 2,298" 962" 167 1mdet 1337 16t 1ur 670f
Trimethyl oxazole 20 nd nd nd 576" nd 638’ nd nd nd
Heptanal 24 702° 452" 47" 370" 359™ 256° 268° nd nd
22,77 Tetramethyl 43 nd nd nd 256° nd nd nd nd nd
a-Pinene 238 200° nd nd nd nd nd nd nd nd
5-Methyl nonane 242 157 nd nd nd nd nd nd nd nd
3-Methy! nonane 245 160° nd nd nd nd nd nd nd nd
B-Pincne 47 605° nd 282° 174 167 ud nd nd nd
Decane 250 5,095° 1924 180 1356™ 1038 761 543% 299 nd
2-Penthyl furan 2.1 nd nd nd 298 BT 39" 343® 358% 387
2,2,7-Trimethy] decane 255 44T nd nd nd nd nd nd nd nd
22466 Pentamethyl heptane 257 1424 nd nd 379 73 ud ud nd nd
3,4,5-Trimethyl heptane 259 371a nd nd nd nd nd nd nd nd
2,6-Dimethyl octane 26.1 nd nd 2,385° nd nd nd nd nd nd
4-Methyl undecane 26.6 1,154* nd nd nd nd nd nd nd nd
Benzaldehyde 274 nd nd nd 443 nd nd nd nd nd

*Means (n=3) with different letters within a row are significantly different (p<0.05).

"Not detected.
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Fig. 2. Overall acceptability of the mixed powders of red ginseng
and Cheonggukjang.

*Means (n=8) with different letters above a bar are significantly different (p<0.05).
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