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Abstract

This study investigated the quality characteristics of red ginseng cheonggukjang development by a various
of concentration of red ginseng extract and powder to enhance its acceptability and functional properties. In
the cheonggukjang added with red ginseng extract, viscous substances, reducing sugars, and fibrinolytic
activity showed higher values by the addition of red ginseng extract. The standard crude saponin content
of products containing red ginseng was evaluated, and found to be suitable in cheonggukjang added with 4%
red ginseng extract. In the cheonggukjang added with red ginseng powder, viscous substances, reducing
sugars, and fibrinolytic activity showed a similar tendency to the cheonggukjang added with red ginseng
extract. Amino type nitrogen and ammonia type nitrogen decreased by increasing the addition of red ginseng
powder, and the crude saponin content of cheonggukjang with the addition of 14% red ginseng powder was
suitable, in terms of manufacturing standards for products containing red ginseng. Dependent on the addition
time of red ginseng in cheonggukjang, viscous substances, reducing sugars, fibrinolytic activity, amino type
nitrogen, and ammonia type nitrogen showed no differences based on the addition time; however, for crude
saponin content, the cheonggukjang with red ginseng added before fermentation showed a higher saponin
content than the cheonggukjang with red ginseng added after fermentation. The ginsenosides Rgi, Re, Rf,
Rhi, Rgz, Rbi, Rc, Rbs, Rd and Rgs were detected, but ginsenoside content did not show significant difference
according to addition time. In conclusion, the addition amount of red ginseng in cheonggukjang for optimum
fermentation was concentration of 4% (w/w), which showed the best results in quality characteristics.

Key words: cheonggukjang, fermentation, crude saponin, ginsenoside

M B AIDSHle| | & FAIAA(T), Feto]l SAl = A7) HAL®)

o] 3 7= BR1ET gler FE 2 A AL F

A s A, S5, A 2 AYY 3 o2 Al g Z5Ee] AFHI UK. T4k AEFS&el &
7HEE AR Az W, ofv|Ate] W), st 5 T AgdT2E Fob T4 & A=10), FAHE o] A7}
9] o= A WEE AAA Aoh12). A4 FRA e | ofst g FHAZCID, FAAEY 25 Ax12), 34

2E AlEHAQ ginsenoside®t BIALE AL Z]o|AE A7) A2 53 BLF AR(13) So] BnuH v} glovt
2l A2l panaxytriol® panaxadiol, AHA v}, o}n| =4k FAE 2HA 9] 7het g wf-9) 2uko 8 QlE] uiFH r]5d
ol sle(2), ol AREE s nEgh A3} gy D= 71EE e oH & F 2 gl FA AR A 4
H(3), oH4), W& D 2EHAG), FEIZR, 2ALEE6) = Qi 7ol F43] SrsPAA Az A AAAHL R &
o] faF 2HE-E e AoE d9A gl =3, HITde AbE| 2 9le] QlAF S50 2 A9 Selvtel AAHe F4

'Corresponding author. E-mail: yjjeong@kmu.ac.kr
Phone: 82-53-580-5557, Fax: 82-53-580-6477



890 A - 50 - AFE -

3] oFH A AL e AA KD,

AL 23T (Bacillus subtilis)o] BAksHe Biel 9
A 553 FolE Ul A 5 9 A A
A = levan form fructan®} polyglutamate®] &&&4
Q HAES =k AAsle] 549 AR 2AE A=
Sahel A 2 REAEAY)eI Y =3 A FEAA
F Z & Faue] g oAl 9 {84 ES] wldA
7} ©o] Wojx & ol & R Wsld F AA Bk
=2 A #AL Jelu(15), 2AAXN, Fgpolu] Al H]
€17l By, By, vololal, hERIAlL 2 ZME J 4Eo] FH-5H
sl dehie). ole g I AFATY AAaH,
45 42L& F = A3, Fel2E S A wEE, ALE
e @7t et &4, AR o k3, 38
W EAA3) o 5o 29l ol ALR deA gleH
17), 8AL8(1819), Fohg-3 < Q20)dl UolM =
3 Aoz 48A ) AT 49 F3he A A5
F87t ZF7HE 3 glov E62] JAZE delA FEAe g
2 #olr}. olzd EHHE N Yt FIlFEE
(16), 71919k (U7, %3 31.53718(21), Bacillus subtilis
DC-2(22) % #t& /1% ¥ wba s Al w& At
hibs] A= 9le FAolth

mpeba] £ dpdAe FA4 A4S st 7134
2 7)5A SXo] A3t Fite] AV AFA LS A8t
of Fatdly| 29 FAMELY AleF Y ArL ikl o2 EA
EA-% va AR CH

=z

=13=3
oH-d

)

=S

B AT AHeE FL 20059 % 7 E AFA el A Aul
T 2 AFTE Fdste] AR, s FAheE Tt
39 FAt At Ed 9 195 me/p) B EE(RkEC #
2k 55 mg/g)e (F)F71 Atz elA Aot AH-E-3tict.

Al 9l oHix|

Woo 5(23)0] ¥t HAE M5 L5 -
%3} Bacillus subtilis N2Z ©]-4-3}¢] nutrient brothel Al
37°C, 24X 7t wiokgt 3 4°Cell BasidA Abg-shsdch

Starter b2k =

Skim milk 5%2 §-§-3 2026 soybean solution 10 mLel
nutrient brothell Al ¥} Bacillus subtilis N2#F%&
10%(v/v) AFste] 32 wi7](HB-102L, Korea)olA
37°C, 24X 7k wieFgt F starter® AR8-3}HTH23).

e[

& A5t 4°C2) Bl 2447} FF AAAA F oF
7+ Bwj7] & &2 100 g4 wo} autoclaveZ 121°C, 40

oy o3

30

3t

ol
&

AL

E7} ZApslgth o)A S 50°C7HA] B2gr ¥ starter 3%
(v/w)E FasA AFste] 40°C, 20417 54k HAEA A
Z2A ek S A= A=A 10 g& Astd AR
2 ARgsllm, A B4 oM Alz" A TR
ZHTE A7isled 30E7 AT F A7 Y QAR
(2,000 rpm, 10 min)3}e] A-& AGHE LA RE AHE-3}
At

Ao7| A9t 2ot Mylako wE £X SN

AHgE F 100 goll FAF712 0, 2, 4, 6, 8 2 10%(w/w)
o} B0, 2 4 6, 8 10, 12 @ 14%(w/w)E 247 Ar1g
F 75 alokel-& A Fste] 40°C, 20417k HF HEAA T
A AR Azsdch

EARlT|AQL H HIIAD| 2 EE &4

ZA 7| A g B Adrlek A9E 7| F0 2 £x18 T
FAMA S A 4% (w/w)et B 14%(w/w)E HRE F
starter2 3% A Z3}e] 40°C, 2047k St wA A7) A=A
i QA BE TS A 4% (w/w)st BT 14%(w/w)
Z Hrlstd FAA A4S 72 Az

HEE &4

AAEL Lee 5(24)°] &3 wbyol a2} AR 5 mLE
glakg. 73k 427) ] FHate] 1065°Cell A 2 A uAA 2 FA
£ 2Aslglon, Algd dg AEF%)2Z el

=
=)

=
5

=

H

HESHEA BN £
—_ Mo
gaadase] AL Anson(25)9] why-e W]

UV-visible spectrophotometer(UV-1601, Shimadzu, Japan)
Z 660 nmoll A B =S 2Asech #3529 tyrosine %
< tyrosines RFEAE A3 AT FEFALESN
g shabskach AL 28549 1 mLrt 13 B9 ty-
rosine 1 pg¥ AAsE 534 | unitZ d3ich

S B3

g9k dinitrosalicylic acid(DNS)¥(26)2.2 UV-
visible spectrophotometer(UV-1601, Shimadzu, Japan)<
o]4-5}e] 546 nmoll A FRE=E St ol 7 FHF2
glucoseS EFEAZ AMg3lo] Ar]e] wpy o g A &
F3d oz 2E Zhabstoch

oto|:ElElA I ot L|ofel Rl Blat
oful ) 4 kS Formol AAW (27), t=iole A
2 3L Forlin 2722 A stgich

ENE A =T

ZALEY ¥R p-butanol 54 (28)] wet A wkslg
t} &, A& 10 goll 80% ethanol 50 mLE ¥ 3L 70°C 4~8-4
A 1417+ 23] &3 ohg FA(Watman No. 41)=
o3}t 60°Cel A 2t 553 F 279 30 mLel $-33t



FAPZE W) BE FARFA FREA 891

2 Fagd | 33t 30 mL diethyl ether® 33 k&
FE8te] 284 AE& AAsMA 58 3 IS 2
3} butanoclS- 30 mL¥ 33] 7}sle] £2lsl %, n-butanol &
FEAA ZAIEL S A2 F 105°CollA ko] & dfj7}#]
AxAA AR gk AEF(%) 22 vehigich

Ginsenosides &4

Ginsenoside®] A #E41-% ¢18) 24E IS methanold]
453 ¥ 02 um membrane filter®. ¢ 75} HPLC(Water
2695, Waters Co., USA)Z #A3tgich o]w] ¥4 columne
discovery Cis(4.6 X250 mm, Supelco Inc., USA)E AF2-3}
%1 3L, mobile phaset= 33 ZF4(& ) A)¢} acetonitrile($
"|B)-& AME-3l.on S AISWBE 80:202 2 A)zbale]
40791 68:32, 554l 50:50, 7049l 35:65, 7281 10:90, 843
o= 80:209] H]-&Z ©AAQ gradient systeme AHE-3FS
t}. Flow rate® 1.6 mL/min®]$] 3, injection volume-& 20
uL, detector= UV detector(203 nm)& A}-4-3}g] ouj 4]
4 RFEL KT&GY) ¢lslsle] A9}

Znt U o

SatedT|A FHoj2ko| wE ZX EN

SR Foll FAYS2F 4740, 2,4, 6,8 2 10%(w/w)
2 A7 F 5 g AFEste] 34 AFAe Az

A3E Table 13} Fig. 1, 29 2ot AAE gk dz17t
6.02% %2 Vel m 7 A Hrleke]l £&4F o] B A
E& A A7) 10% B 7.82% A0 3
F R dr)a Hrlgke] ¥40F AR Filste Ao
2 vebgch 3485 WEF7) 257.25 unit2 vebg
o] ZALHFEEo] 300 unit A9 FAL we] Al
27} G885 23} ole Aoz A4 ol T4t
2] A7) 8422 13 aAEFol} FARF oo glo]
Fd4d AR5 ZEche Leedt Kim(29)3 FAMAERFE 3+
7] 583 dh¢x 2 IFAA T g = F9A43)
2] AR} JAH = Leeot Park(30)9] B2} fALgH
A vebl el oprl el A 2 ek 7] Hrlake)
BETE A st T2 6% o)A HFTAReA
°F 100 mg%2] @& Yelllglcth ol & 3552 AHrts}
of JFA AR EAT Joo(21)8] BadlA 05%
ol4ke] & FEEE A/Y A% dTol )& olrlxaA
& kel UA Jehded H3A a4 F b
o] £3f ol Fodst= Bacillus subtilis®] ASo|ut w3 s)
Eg BAo] & FEE s JAHAUTHE Ao} F4}
g Age R veh B g whE 20)q 3ds1E 34 A
7hell 28 olmliefd 4 3teko] 2 Aoz PR
FERYote A L e Ar|a Aslge) deFE 7Y
Zhaste] 4% o) Ao A -7 el A oF 100 mg%e) ek

Table 1. Viscous substance, reducing sugar and fibrinolytic activity of cheonggukjang by addition of red ginseng extract

Red ginseng extract content (%)

Viscous substance (%)

Reducing sugar (mg%) Fibrinolytic activity (unit)

0 6.02+0.06" 1048.3+3.6 257.25+528
2 6.07+0.04 1141.4+5.2 298.00%+1.41
4 6.19+0.01 1207.7+1.7 299.00£2.24
6 6.58+£0.04 1657.8+54 298.50+4.95
3 7.11£0.04 2089.2+3.3 300.704+-4.23
10 7.82%+0.04 2617.3+22 309.0510.78
YValues are mean+SD (n=3).
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Fig. 1. Amino type nitrogen and ammonia type nitrogen of
cheonggukjang by addition of red ginseng extract.
Values are mean+SD (n=3).

Red ginseng extract content (%)

Fig. 2. Crude saponins of cheonggukjang by addition of red
ginseng extract.
Values are mean+SD (n=3).
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Table 2. Quality characteristics of cheonggukjang by addition of red ginseng powder

Red ginseng powder content (%)

Viscous substance (%)

Reducing sugar (mg%) Fibrinolytic activity (unit)

0 5.27+0.01" 997.1£6.7 254.50+9.48
2 559%£0.01 1032.4+39 277.40+£7.78
4 6.48+0.01 1130.1£4.3 306.15+1.48
6 6.96+0.01 1296.8+54 297.05+£7.42
8 7.31x£001 1663.3+9.9 307.751£6.43
10 7.74%£0.01 2085.3+8.1 310.70+10.18
12 7.89£0.00 24891199 312.75+£6.43
14 7.95+0.01 3135.3+10.1 315.75+£6.43
YValues are mean+SD (n=3).
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Fig. 3. Amino type nitrogen and ammonia type nitrogen of
cheonggukjang by addition of red ginseng powder.
Values are mean*SD (n=3).
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Fig. 4. Crude saponins of cheonggukjang by addition of red
ginseng powder.
Values are mean*=SD (n=3).
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Fig. 5. Viscous substance of cheonggukjang by addition
time of red ginseng extract and powder.

RGEBF: red ginseng extract before fermentation, RGEAF: red
ginseng extract after fermentation, RGPBF: red ginseng powder
before fermentation, RGPAF: red ginseng powder after fermen-
tation. Values are mean=SD (n=3).
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Fig. 6. Fibrinolytic activity of cheonggukjang by addition
time of red ginseng extract and powder.

Abbreviations are the same as in Fig. 5.

Values are mean=SD (n=3).
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Fig. 7. Reducing sugar of cheonggukjang by addition time
of red ginseng extract and powder.

Abbreviations are the same as in Fig. 5.

Values are mean+SD (n=3).
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Fig. 8. Amino type nitrogen and ammonia type nitrogen of
cheonggukjang by addition time of red ginseng extract and
powder.

Abbreviations are the same as in Fig. 5.

Values are mean=*SD (n=3).
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Fig. 9. Crude saponins of cheonggukjang by addition time
of red ginseng extract and powder.

Abbreviations are the same as in Fig. 5.

Values are mean=*=SD (n=3).
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Table 3. Ginsenoside content of cheonggukjang by addition time of red ginseng extract and powder
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(unit: mg/g, d.b)
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0% - - - - - - - - -
Extract 4% Before fermentation 0275 0316 0146 0077 0317 0761 0501 0427 0357 0236 3413
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Powder 14% Before fermentation  0.812 0691 0255 0073 0133 0961 0341 0061 0169 0109 3605
owder 127 After fermentation  1.031 0649 0312 0008 0144 1192 0421 0413 0.192 0092 4.454
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