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Abstract

We investigated the quality characteristics of fermented ginseng Yakju produced using different percentage contents and
application dates of ginseng. Although the pH of fermented ginseng Yakju was not significantly different among the various
treatment groups, the total acidity was changed depending on the percentage of ginseng content. the application date of ginseng
did not influence the total acid content. The amount of volatile acids was higher at a 0.2~0.3% content of white or red gin-
seng than in other treatment groups. The ginsenoside contents of white and red ginseng used for making ginseng Yakju were
3,555.0 and 4,447.4 ppm, respectively. In ginseng Yakju, total ginsenoside contents were detected at very small amounts of
<10 ppm. A total of 15 volatile components were detected in ginseng Yakju. Higher levels of methanol were produced at
early application dates. In sensory evaluations, the preference for aroma was higher at white ginseng levels of 0.5% and 1.0%
than for other treatment groups, and the taste was judged to be best at a white ginseng content of 0.3%. In the red ginseng
treatment group, a red ginseng content of 0.3% was most preferred for both aroma and taste. The taste preference for white
ginseng was at 4 days after application, while the taste of the red ginseng treated group was good at the beginning of fer-

mentation.

Key words : Yakju, white ginseng, red ginseng, sensory evaluation.
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BE Auz} sk 2 1120 1 kg(moisture 8.07%)°l T
slo] NEFE 30 g, /M5 H 25 L, ER 1 g2 HE8k] 25T
of| A LRSI o] W A3 A WE-S WA Sk F
Ate] 50 mesh= Z ohF QIAke] b vl EE <4 5
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pHE= pH meter(Beckman, Model 115PD, Istek, Korea)=
S7gstalar, Ak Q1A oFF AR 10 mLe S5 20 mL
£ Y& v 0.1 N NaOHZ pH 827} HA3lo] LH|E

0.1 N NaOH-S #Hlatic acid)o2 A3
3L FFe A3t A|RE 557 60~70C2] water bath
Qrol|A] B23lo] COE AAT & A5 100 mLE F 3t 5
9 50 mLo} E3sle] 43E THE AT Y o
90 mLE W ¥ ZHFE 100 mLE 83 5 15TolA
&3t S35k

=

ke dFE SH Lo AR FTHY 30 mLE F
33z 0.01 N NaOHZ pH 8.27H4 ##et & AH|H 0.01 N
NaOH< ZAKacetic acid) o2 4Fste] EA8I3ITH

4. FMcAlO|= BA

A Aol = 4 2712 HPLC Acme 9000 Vitamin Analy-
zer system(Younglin instruments Co. Ltd, Korea)S AF8-3}5]
1, column YMC-Pack ODS AM-303(5#m 4.6x250 mm
LD.)°|t}. HPLC 2712 solvent= 10 mM KH,PO; in Dis-
tilled water 2} AcetonitrileS 1.0 mL/min $=2 S FQ1,
AZ injection volume2 20 x#LAT} Detect wave length+=
203 nmel|A &8It
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6. 7= HI} RS A 4= ATt FFel oA pHE Aol T
olxke] 7} w&F} AL Al7)o] wE QA ¢kl Vs Hol e AR SRl wE Faele] s =l o A

A 5AS dotiy] el wH d AT LR o] &l A olm, pH7} W& oFe] A% E Iy Foll fatelu 24b

FH BE AF7E FYPstn e A7 58S e 91 So] HAEd 9t Bo] AFENS A4 + Uk

Aol 2kt gt tigh 7134 S Z2ASEATE Z2te] AAE Uik ofFe] Tt e Wately Sake] M7t wlEe]

AZo tiste] did o] g} ulef] glojx] V|ZH oz 94 Boldl wE i moAl= A&l e, A7 A7l w

sittal I == A5 270 A" '6‘P om, 7} Az b ztol7F IdTh Wately E4te] A7t BlEo] Boldl

W 7158 F A 7Fs9(153])0l gk A Ses mE of wE FArY] S7hs WAty B4 MUt TRl olst

&2 Yepidtt © AL A& 932 nHte A nlsi, ol g

A= QW 255 03% H7F A 2R o] 2253, 0.7%

a3l ol nE old A7t Al ER AHo] Al AT Ao} vls=gk 3

o2 FAetEti(Joo & Lee 1979). WA} Z4HS v wel By &

1. pH & =4 A A7 Al BAF el 2 B3 B3UtKTa-
Q1ake] A7F &3 A7t Al7lel whE EE F Q4 9FF ble 1, Table 2).

9] pH Wsh= 2 zbol7} It =& Hrlele 14t T/ Q1 A7} vl whE 914t ok AlZ ARA(Kim er al 2002)

o whZ 4t ko] pHell lolAl = F4k H7kek Zlol oF oA QIAke] 37} Bl gl wEbd = FAtl S mAIA &

F EE S BSTHTable 1, Table 2). 4, W] uh i skom, FAF R 0.20~0.279] %w"— Byl 95 A%

[e)

nat 53 Z2E Qi
A olE H7bete ikl FRHEEE pHel F3d2 z;q %
2 L Roh et al 2001), 4+e] A7} )&l webdE A7) 8
0] BSF5 pH7 tha oAl A Bl 1 At
ol mmg Aow UrEME}(Ann & Lee 1996). 143 A
718k 1Ak okFo] E7 EA] AFoA] ANEA o7 Qlxto] A
2] W wEbA = Qat oFF9] pHell 2 Ja3FE nAA] &
= o2 YEhitt bRt AgA; (ke eghe] Aol Bl
], Roh et al(2001)2] Ao E 4.1~4.42] EEXZ H o
Aol AT Aaket 7o) Ak o), Ann & Lee(1996)
A& o A= pH7F 3.1~3.39] BXE Ho] AR Ao 7}

Al zaoﬂ U:}E o] /\1. o]:z/] I;ﬂ

o rjw rlr l‘

ZALe 2 X183 2oL YEo oJEks wo ‘IL g 7}
AR E8l F9] FRh ST B VA Agel o

A 2% f714E0] YYPoEA FF Solt ARAM f
A g vhat f71arEe] EAISH Hol ko] ¥

Fr714ke] ghekel| whet gepr] =,

= = 78 Ao, 7
SFolu E 3y F B A8l oJ8f glhkactic acid), 7
A(citric acid),

A, o2 @

2Hacetic acid), =9} H(succinic acid) 5©]

F714ke] Rl nhe} e A A

Table 1. Properties of ginseng Yakju fermented with different adding rate of white and red ginseng

Addition Adding rate(%) pH Total acid(%, w/v) Alcohol(%, v/v) Volatile acid(mg/L)

0.0 4.35+0.03 0.40+0.03 13.9+0.2 5011
0.1 4.43+0.04 0.40+0.01 13.440.7 61+13
0.2 4.40+0.02 0.41£0.01 14.440.1 95420

White ginseng
0.3 4.3840.02 0.41+0.00 14.2+0.4 96+26
0.5 4.3740.05 0.42+0.01 14.4+0.4 89+8
1.0 4.44+0.02 0.43+£0.01 14.60.1 77+1
0.0 4.54+0.07 0.46+0.01 14.140.2 81+14
0.1 4.50+0.08 0.48+0.02 14.0+0.3 104438
0.2 4.5140.10 0.48+0.02 14.0+0.4 115425

Red ginseng
0.3 4.5240.08 0.48+0.01 14.240.1 108£12
0.5 4.52+0.07 0.49+0.02 14.7£1.0 9342
1.0 4.5440.05 0.49+0.01 13.9+0.3 8322
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Table 2. Properties of ginseng Yakju fermented with different application date of white and red ginseng

Addition Application date. pH Total acid Alcohol Volatile acid
(days after fermentation) (%, wiv) %, viv) (mg/L)
0 4.49+0.07 0.49+0.04 13.7+0.2 85+17
1 4.33+0.08 0.44+0.01 13.3+0.2 113+18
White 2 4.31+0.09 0.43+0.01 13.1+0.5 107+14
ginseng 3 4.46+0.03 0.49+0.07 14.1+0.2 117421
4 4.4340.05 0.41£0.00 13.9+0.1 108+16
5 4.45+0.04 0.41+0.01 14.6+0.1 96+2
0 4.52+0.09 0.50+0.01 14.3+0.1 63+6
1 4.57+0.06 0.49+0.01 14.3+0.3 93436
Red 2 4.55+0.09 0.50+0.02 14.4+0.2 89+4
ginseng 3 4.54+0.09 0.50+0.01 14.2+0.2 98+2
4 4.57+0.03 0.50+0.01 14.4+0.3 9449
5 4.56+0.01 0.48+0.01 14.6+0.3 87+15
gtoll fel7h & = 9l A Al AEE Rk kel & Aol it ko] AolAle 545 Bt wite]
gl FA] 92 v 3l W Ak Aol B A% A el Ave A
S A shs mlAEe] Q1A A ofs) Aso] Al
2 =2 B Aok 29T 5 9ok TRl A, 4 359 03% A7
QI el e B 2 Avhs Table 1 W Table 2 7oA olAkBekA WAl Fbg Bskow], 1 ool Ae)
sh 2 ik A7) Elgold Ao} Aol wE gme g FolME mme] A%l JAEE Ao & Lee 1979)%
& A7k flon, BE A9 Ael el 13~14%wh) & TIFelE W, A 5= Alx Al WAty SAHE 0.5% o1
S5 Uehigleh S WK 4 A2 AP 484 AT B¢ A28 44 YR 4SE oAE & e
LFE Frolle F Aozt UAREH], Roh er al(2001)2] o AdHETE & APA TE F LIE TEE Y
Aol A QA4S V1B Q1Ak ko] A FE FHo] 16~18% zZol7} gl Ao ® Hol, wigtolu} Z4HS 1% olat® A 2]
U 519031, Ann & Lee(1996)2] AdoA & Q4te] 7t vl& g A9 AR LS IAFA & Eole Ao s Hwudr}
o et 6~12% HE= zte]7} U™, Kim et al(2002)°] ofFol gHrElo] e AEARE FE 2Ato®m Ft o
ATl S Tl 14~15%=24 & AZNA e} vzt Fol] Brbke 22 EREY 4 Foll 2AF ATl <3t o]
232 Bt ol d A7 ARt dag el tigh Al TEVF APEHATE AS AH o2 Yellle Ao tHGra-
LE ol Uigt 5= vl ol 7FF & 8-S e ARSSR= ham HF 1993). whebA] o]2]3t Ayte day 4 5 24
B IR e mb T Aozt e Ao Akt ATt A o7 F=28 4 9lon, 3k

FAe] BT 2 0.8%%1H Wste] s3] Q1o &

3 2 5.8%2= AT AZE & w(Roh ef af 2001), 3
Z WHollA QA2 E e e Qi 0] =
Sheal, dFE BVt ol 8 e o W
HuR WETE SabellA o] w2 43 WS
o7 o SUAIt & AP 2 Aol & B e

o

.
PN

%0 HI
50 Mo
i

- a
R, Bt E4F 0.2~0.3% A 2]l

W = 4g
A N GFol ko, olutk A7k vl AAG B

(Kim et al 2002)el4 FeEake] o] 30~50 mg/LEA
- skgkomn], & AP e tiFE 50~100 mg/L =2
BES nol 23 Bk Aoz nol 2uel 9doln
ThE ke AAdshe ndES] e A B ke A
o7 Azte.

kg o= Acetobacter acetiVt Gluconobacter oxydans -
o] 24 AAsto] WAHM, o|5 Aol REF HHol A
A wEee] g3hgol i whe Baste] BaFsl £
A HJoyeux et al 1984). 3t o] & AT EL of|Eh2-S Ak
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SAIA ThFe] 24HE ] &9] FRE ARt B @ 4F o] A eAlol = SRS S Ax) wisk
1E B o, FEF A X oA o]E Al edS UA 7Hrell A= Rb3¢ Rd7E, B4t H7EAIA = RfREe] A EE]
sb7] flste] HAR g 2 A4 et e RNom, T ALl = ke WAF 747} 8.6 ppm E4t
A7HE 6.2 ppm 22 W& HEHATE Roh er al(2001)2]

4. TIM-Alo|E &zt AFAME 4 WAk B4 vske Jrste] Alxg 4714
olatel 7/ @ QA Al A] Q1ake] Hyb ule b Al Rgltte] AEEAoH, Wake HRRE eFollA 132

=

A7l mE XA eAbe] = HeRe Table 32 2Tt QI4t oF
ZFrol] Abg-3k Wato]l ZAwmAlo] = FHEES 3,555.0 ppmS L}
BRI, A4S 44474 ppm o2 FAFe] A Aol =
o] Bkth 14k A8 slojA Moz XA eAlel =
Ro, Rhl, Rb37} & &3-S 1 on 3] wlilo A& Ro,
NotoR1, Re7}, 24l &= Rhl, Rb3, Rf, Rbl, Rg2, Rd, F2,
Rg37F =& g eI S4telA] Beo] 4E% Rbl,
Rg2, Rd, F2, Rg3&= 341 A 2835t 2%y &35 v
Epdtta 424 dk(Benishin ef ol 1991). @+ 4 2 &
o] oA Aol 9= Rg3(Park ID 1996)= &4k A= 3}
oA Atz d AHER Wit AEHA] &Stk
g Fix S JERN = Rb2(Ko er al 2003)E W4t} &t
oA eRzte]l EAS Hly, Rz BF HEWA 2tk

Joo et al(1991)2 14 =54 AFe] A% 5 A& ¥t
o thgt B4 Panaxatriol(PT)Al AFZA2] Rg, Rf, Re
o] e AY 2xrt =3 A% 7|7te] AEE HAt FUts)
u, Panaxadiol(PD)A] A}¥d¢l Rd, Rc, Rb B Ra®] ek
Az Aagtta Bastgleh o]2]gt o] f-+= Panaxadiol(PD)
A AEDE Gell BPgste] A7 =rF #3, A% 7|3t
o] Aol whe} 1 ko] FAaEolA= Aok At
=, Panaxatriol(PT)A|l AFE 2] 739, WAIE T SAtol|A] T
ol A& 7HsAol =2 slolet AZET, B AieA =
254l A Panaxatriol(PT)Al AFEHQ] Rge} Rf7F Bol A=
o] fARE AZE BT

WA A SR E] tiste] 242 1% Hrtste] Az

3}
=

ppm, &4HE H7FRE SFFllA 123 ppme] HEF O] & AT

Azt =) Aelsk A esiek

¢ M
A7F A7l w2 Q1Ak oF
3 Table 59 2t} W4tz
| A4 23 F 15359 4
A4ke] FR- wet 371 Aol
F S 7} Hlgolut 7t Al7]el wekA=
d ALstne 2 xfolE HolR|= LUTh Acetalde-
hyde®] 7-¢-, WAtETR=s 34F A FolA] Hlwd] & 3
E YEMIT Qikel e el wiebA aiF-Ee] 3] A%
2to] 7k gl o, methanol> #WAko|ut Z4te] 7} W&
Boldg 5 Flo] Frketsien, BE 27| Aeld 3
o] Yol A3t AH ¥ S BT} Methanol> &
Bl of8l) A== Aol ozt 5] Ad e AR
o] Helo] FeEHA A== e
Hkg-3te] At Margalit Y 1997). =,
=5 methanol®] o] Bolxl A&
g Fol] 235 HA] methanol
9Tt Artehe atke] Eell sl
2] iso- butanol, N-butanol, butyric acide WA 713 A&
Toll A =2 FXE HSom, iso-amylalcohol, ethyl carproate,
2-phenyl ethanol> $4He FH7hgh Ag]Fol|A E&
e ATE o] & Aol 4k A FelA] Bol A5+ A

=
T
<
i

o

2 z‘i‘

N
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=
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Table 3. Ginsenosides composition of raw material of ginseng and ginseng Yakju fermented with 1% adding rate of white

and red ginseng

Ginsenosides(ppm) NotoR1  Re Ro Rf Rbl Rg2 Rhl Rb2 Rb3 Rd F2 Rg3 Rh2  Total
‘White
. 3382 4547 1,1140 2329 2520 260 5447 tr  460.6 tr 1320 nd nd 3,555.1
Raw ginseng
material Red
. 176.3 nd 712.0 3623 3715 153.0 1,053.8 tr 9534 470.6 1835 11.0 nd 44474
ginseng
White 4 md nd nd nd nd  nd  nd 28 581 nd  nd  nd 864
Ginseng  8INSeNg
Yakju Red
. nd nd nd 3.33 nd nd nd tr nd tr nd nd nd 6.16
ginseng
tr and nd : trace and not detected, respectively.
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Table 4. Volatile components of ginseng Yakju fermented with different adding rate of white and red ginseng

Adding rate(%)

Components

(ppm) White ginseng Red ginseng

0 0.1 0.2 0.3 0.5 1.0 0 0.1 0.2 0.3 0.5 1.0
Acetaldehyde 3527 286.1 2629 1813 233.0 263.8 4167 293.7 3230 3393 3482 3018
Ethyl acetate 200.1 1804 1780  141.1 1679 1904  195.1 1772 1698  169.4 1957  204.1
Methanol 20.2 20.2 23.9 422 30.9 42.1 18.7 21.2 28.2 46.3 54.0 74.5
Ethanol(%) 332 333 332 323 31.7 33.6 37.1 312 324 33.8 35.7 31.1
N-Propanol 1.2 1.0 1.0 0.9 1.0 1.0 0.7 0.6 0.6 0.6 0.8 0.8
Iso-Butanol 5895 8682 8192 8227 8493 8025 6656 3432 5699  586.5 6774 6175
N-Butanol 16.2 12.8 13.0 5.0 12.6 19.1 4.0 4.0 43 4.8 5.7 54
Iso-Amyl alcohol 9194 8737 8590 8513 850.0 895.1 9785 861.8 8784 9146 1018.0 921.7
Ethyl carproate 0.8 0.6 0.8 0.6 0.8 - 1.4 1.1 1.1 1.3 1.3 1.2
N-Hexanol 0.6 0.6 0.6 0.4 0.6 1.0 0.4 - - 25 - 2.8
Acetic acid - - 15.6 18.8 16.0 15.0 - 20.6 - 17.8 - 18.1
Furfral 0.7 0.6 - - 0.5 0.7 0.8 0.5 0.6 0.6 0.8 0.8
Linalool 1.9 1.4 1.7 2.1 1.8 1.3 2.9 1.6 1.2 1.7 1.6 2.0
Butyric acid 328 7.3 2.8 2.0 0.1 1.2 1.3 0.5 0.9 0.8 0.7 0.4

2-Phenyl ethanol 29.8 29.8 29.4 33.0 325 30.9 524 46.4 41.8 46.7 47.4 43.6

Table S. Volatile components of ginseng Yakju fermented with different application date of white and red ginseng

Application date(days after fermentation)

Components

(ppm) White ginseng Red ginseng
0 1 2 3 4 5 0 1 2 3 4 5
Acetaldehyde 221.0 2512 2407 2359 2341 2476 3131 3388  321.8  307.8 3087  299.9
Ethyl acetate 136.3 148.1 1525 157.7 1587 1529 2341 206.1 2147 1963 190.8 2265
Methanol 452 51.5 23.5 34.0 36.0 30.1 83.4 64.6 64.3 61.1 52.4 57.8
Ethanol(%) 30.8 31.6 30.4 32.8 35.7 332 322 309 325 314 312 323
N-Propanol 1.0 0.7 1.0 0.7 0.9 0.8 1.1 0.8 0.8 0.8 0.8 0.9
Iso-Butanol 874.0 675.4 816.8 735.5 855.1 752.6 4164  604.7 372.0 376.3 620.1 410.0
N-Butanol 7.2 3.0 11.2 83 7.6 11.2 6.7 5.9 6.3 5.3 5.0 4.8

Iso-Amyl alcohol 862.6 7766  798.1 801.7 9079 8073 10083 9125 9146 8923 8864  941.7

Ethyl carproate 0.7 0.6 0.7 0.6 0.7 0.4 1.0 0.9 1.0 1.1 1.0 1.0
N-Hexanol 0.3 0.3 0.5 0.4 0.5 0.7 3.7 29 2.8 2.7 29 2.7
Acetic acid - 24.8 15.5 17.9 18.2 16.8 10.8 355 16.2 17.6 - 13.5
Furfral 0.8 0.9 0.8 0.6 0.7 - 0.3 - - 0.9 0.7 -
Linalool 1.6 1.5 1.3 0.9 1.2 1.2 1.3 7.5 1.2 0.8 0.7 0.8
Butyric acid 33 1.6 0.7 0.9 1.6 0.2 04 0.5 - 0.4 0.4 -

2-Phenyl ethanol 30.5 29.5 31.3 289 34.7 353 44.8 48.8 48.2 47.4 45.1 47.9
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